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INTERFACE CIRCUITS INTERCHANGEABILITY GUIDE 
(MANUFACTURERS ARRANGED ALPHABETICALLY) 





Direct replacements were based on similarity of electrical and mechanical characteristics as shown in currently 
published data. Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, the 
user should compare the specifications of the substitute device with the specifications of the original. 


Texas Instruments makes no warranty as to the information furnished and buyer assumes all risk in the use thereof. No 
liability is assumed for damages resulting from the use of the information contained in this list. 


ADVANCED MICRO DEVICES 
EXAMPLE OF NOMENCLATURE 


AM 75325 N 
[Preix 
N = Plastic DIP (second source designation for TI Plastic DIP) 
P = Plastic DIP 
J = Ceramic DIP (second source designation for T! Ceramic DIP) 
D = Ceramic DIP 








TI DIRECT Tl CLOSEST Tl DIRECT TI CLOSEST 
AMD REPLACEMENT REPLACEMENT AMD REPLACEMENT REPLACEMENT 

AMO026C SN75369 AM8832 DS8832 

AM1488 SN75188 AM8T26A SN75136 

AM1489 SN75189 AM9614C SN75114 

AM1489A SN75189A AM9614M SN55114 

AM26LS31C AM26LS31C AM9615C SN75115 

AM26LS32C AM26LS32AC AM9615M SN55115 

AM26LS33C AM26LS33AC AM55107B SN551078 

AM26S10C AM26S10C AMS55108B SN55108B 

AM26S10M AM26S10M AM55109 SN55109A 

AM26S11C AM26S11C AM55110 SNS5110A 

AM26S11M AM26S11M AM55234 SN55234 

AM5520 SN5520 AMS55235 SN55234 

AM5521 SN5520 AM55238 SN55238 

AMS524 SN5524 AMS5239 SN55238 

AM5525 SN5524 AM55325 SN55325 

AM7520 SN7520 AM75107B SN75107B 

AM7521 SN7520 AM751088 SN75108B8 

AM7524 SN7524 AM75109 SN75109A 

AM7525 SN7524 AM75110 SN75110A 

AM7820A SN55182 AM75207 SN75207 

AM7830 SN55183 AM75208 SN75208 

AM7831 DS7831 AM75234 SN75234 

AM7832 DS7832 AM75235 SN75234 

AM8820A SN75182 AM75238 SN75238 

AM8830 SN75183 AM75239 SN75238 

AM8831 Ds8831 AM75325 SN75325 





FAIRCHILD 


EXAMPLE OF NOMENCLATURE 





75450B 
Device Type Package Type 
D = Ceramic DIP 


P = Plastic DIP 


Temperature Range 


C = Commercial 

O°C to 70°C or 75°C 
M = Military 

—55°C to 125°C 


R = Ceramic Mini DIP 
T = Plastic Mini DIP 


H = Metal Can 
F = Flat Package 





TI DIRECT Ti CLOSEST Tl DIRECT TI CLOSEST 
FAIRCHILD REPLACEMENT REPLACEMENT FAIRCHILD REPLACEMENT REPLACEMENT 
pLA8T13M SN55121 9626C §N75136 
pLA8T13C SN75121 9627C SN75152 
pLA8T14M SN55122 9634C SN75159 
pA8T14C SN75122 ‘9636AC uA9636AC 
pA8BT23C SN75123 9637AC uA9637AC 
‘pA8BT24C SN75124 9637AM SN55157 
wA1488C SN75188 9638C uA9638C 
ptA1489C SN75189 9638M SN55158 
pA1489AC SN75189A 9640C AM26S10C 
5524M SN5524 9640M AM26S10M 
5525M SN5524 ‘9641C AM26S811C 
5528M SN5528 9641M AM26S11M 
5529M SN5528 S$N75322 
5534M SN55232 oe SN75363 
5535M SN55232 9644C SN75361A 
5538M SN55238 9664C SN75492 
5539M SN55238 9665AC SN75466 
7524C SN7524 9665C ULN2001A 
7525C SN7524 9666AC SN75467 
7528C SN7528 9666C ULN2002A 
7529C SN7528 9667AC SN75468 
7534C $N75232 9667C ULN2003A 
7535C SN75232 9668AC SN75469 
7538C SN75238 9668C ULN2004A 
7539C SN75238 55107AM SN55107A 
9612C SN75158 55107BM S$N551078 
9614M SN55114 55108AM SN55108A 
9614C SN75114 55108BM SN55108B 
9615M SN55115 55109M SN55109A 
9615C SN75115 55110M SN55110A 
9616C SN75188 55121M SN55121 
SN75150 55122M SN55122 
SN75152 
ere SN75154 
SN75189 
SN75189A 





Tl DIRECT Tl CLOSEST 
FAIRCHILD REPLACEMENT REPLACEMENT 
55224M SN55234 
55225M SN55234 
55232M SN55232 
55233M SN55232 
55234M SN55234 
55235M SN55234 
55238M SN55238 
55239M SN55238 
55325M SN55325 
55326M SN55326 
55327M SN55327 
55450AM SN55450B 
55450BM SN55450B 
55451AM SN55451B 
55451BM SN55451B 
55452AM SN55452B 
55452BM SN55452B 
55453AM SN55453B 
55453BM SN55453B 
55454AM SN55454B 
55454BM SN55454B 
55460M SN55460 
55461M SN55461 
55462M SN55462 
55463M SN55463 
55464M SN55464 
55470M SN55470 
55471M SN55471 
55472M SN55472 
55473M SN55473 
55474M SN55474 
75107AC SN75107A 
75107BC SN75107B 
75108AC SN75108A 
75108BC SN75108B 
75109C SN75109A 
75110C SN75110A 
75112C SN75112 
75121C SN75121 
75122C SN75122 
75123C SN75123 
75124C $N75124 
75150C SN75150 


‘ 





TI DIRECT TI CLOSEST 
FAIRCHILD REPLACEMENT REPLACEMENT 
75154C SN75154 
75207C SN75207 
75208C SN75208 
75224C SN75234 
75225C SN75234 
75232C SN75232 
75233C SN75232 
75234C SN75234 
75235C SN75234 
75238C SN75238 
75239C SN75238 
75325C SN75325 
75326C SN75326 
75327C SN75327 
75430C SN75430 
75431C SN75431 
75432C SN75432 
75433C SN75433 
75434C SN75434 
75450AC SN75450B 
75450BC SN75450B 
75451AC SN75451B 
75451BC SN75451B 
75452AC SN75452B 
75452BC SN75452B 
75453AC SN75453B 
75453BC SN75453B 
75454AC SN75454B 
75454BC SN75454B 
75460C SN75460 
75461C SN75461 
75462C SN75462 
75463C SN75463 
75464C SN75464 
75470C SN75470 
75471C SN75471 
75472C SN75472 
75473C SN75473 
75474C SN75474 
75491C SN75491 
75491AC SN75491A 
75492C SN75492 
75492AC SN75492A 





EXAMPLE OF NOMENCLATURE 
















ITT 75450 —5 D 
—5=0°C to 70°C N = Plastic DIP 
TI DIRECT TI CLOSEST Tl DIRECT TI CLOSEST 
ITT REPLACEMENT REPLACEMENT ITT REPLACEMENT REPLACEMENT 

ITT491 SN75491 ITT55324 SN55324 
iTT492 SN75492 ITT55325 SN55325 
ITT493 SN75493 ITT55450 SN55450B 
1TT494 SN75494 ITT55451 SN55451B 
ITT1488 SN75188 ITT55452 SN55452B 
ITT1489 SN75189 1TT55453 SN55453B 
ITT1489A SN75189A ITT55454 SN55454B 
ITT5520 SN5520 ITT55460 SN55460 
ITT5521 SN5520 ITT55461 SN55461 
ITT5522 SN5522 ITT55462 SN55462 
ITT5523 SN5522 ITT55463 SN55463 
ITT5524 SN5524 ITT55464 SN55464 
ITT5525 SN5524 1TT75107A SN75107A 
1TT5528 SN5528 1TT75107B SN75107B 
ITT5529 SN5528 ITT75108A SN75108A 
ITT5534 SN55232 1TT75108B SN75108B 
ITT5535 SN55232 1TT75109 SN75109A 
1TT7520 SN7520 17775110 SN75110A 
tTT7521 SN7520 1TT75138 $N75138 
1777522 SN7522 1TT75207 SN75207 
ITT7523 SN7522 ITT75208 $N75208 
ITT7524 SN7524 ITT75234 SN75234 
ITT7525 SN7524 ITT75235 SN75234 
ITT7528 SN7528 ITT75322 SN75322 
ITT7529, SN7528 1TT75324 SN75324 _ 
1177534 SN75232 1TT75325 SN75325 
ITT7535 SN75232 1TT75450 SN754508 
ITT9614 SN75114 ITT75451 SN75451B 
iT7T9615 SN75115 ITT75452 SN75452B 
1TT55107A SN55107A ITT75453 SN75453B 
ITT55107B SN55107B 1TT75454 SN75454B 
ITT55108A SN55108A ITT75460 SN75460 
ITT55108B | SN55108B 11175461 SN75461 
1TT55109 SN55109A ITT75462 SN75462 
1TT55110 SN55110A ITT75463 SN75463 ~ 
ITT55138 SN55138 ITT75464 SN75464 
1TT55234 SN55234 ITT9614 SN75114 
ITT55235 SN55234 ITT9615 SN75115 


MOTOROLA 


EXAMPLE OF NOMENCLATURE 





MC 75325 


P = Plastic DIP 


L = Ceramic DIP 
G = Metal Can 
F = Flat Package 





TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST 
MOTOROLA REPLACEMENT REPLACEMENT MOTOROLA REPLACEMENT REPLACEMENT 
MMH0026C SN75369 MC7523 SN7522 

MC8T13 SN75121 MC7524 SN7524 

MC8T14 SN75122 MC7525 SN7524 

MC8T23 SN75123 MC7528 SN7528 

MC8T24 SN75124 MC7529 SN7528 

MC8T26 SN75136 MC7534 SN75232 
MC1411 ULN2001A MC7535 SN75232 
MC1412 ULN2002A MC7538 SN75238 
MC1413 ULN2003A MC7539. SN75238 
MC1416 ULN2004A MC55107 SN55107A 

MC1488 SN75188 MC55108 SN55108A 

MC1489 SN75189 MC55325 SN55325 

MC1489A SN75189A MC75107 SN75107A 

MC26S10 AM26S10C MC75108 SN75108A 

MC26S11 AM26S11C MC75109 SN75109A 

MC3443 SN75138 MC75110 SN75110A 

MC3446 MC3446 MC75140 SN75140 

MC3447 SN75160A MC75325 SN75325 

MC3453 SN75110A MC75358 SN75368 

MC3481 SN75126 MC75365 SN75365 

MC3485 SN75130 MC75368 SN75368 

MC3486 MC3486 MC75450 SN75450B 

MC3487 MC3487 MC75451 SN75451B 

MC5522 SN5522 MC75452 SN75452B 

MC5523 SN5522 MC75453 SN75453B 

MC5524 SN5524 MC75454 SN75454B 

MC5525 SN5524 MC75460 SN75460 

MC5528 SN5528 Mc75461 SN75461 

MC5529 SN5528 MC75462 SN75462 

MC5534 | SN55232 MC75463 SN75463 

MC5535 SN55232 MC75464 SN75464 

MC5538 SN55238 MC75491 SN75491 

MC5539 SN55238 Mc75492 SN75492 

MC7522 SN7522 


NATIONAL 


EXAMPLE OF NOMENCLATURE 





Ds 75325 N 
Device Type 






N = Plastic DIP 

J = Ceramic DIP 
W = Flat Package 
-H = Metal Can 


TI DIRECT TI CLOSEST TI DIRECT TI CLOSEST 
NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT 
DS0026C SN75369 DS5539 SN55238 
DS1488 SN75188 DS7520 SN7520 
DS1489 SN75189 DS7520A SN7520 
DS1489A SN75189A DS7521 SN7520 | 
DS1611 SN55471 DS7522 SN7522 
DS1612 SN55472 DS7522A SN7522 
DS1613 SN55473 DS7523 SN7522 
DS1614 SN55474 DS7524 SN7524 
DS26LS$31 AM26LS31C DS7524A SN7524 
DS26LS32 AM26LS32AC DS7525 SN7524 
DS26S10C AM26S10C DS7528 SN7528 
DS26S10M AM26S10M DS7528A SN7528 
DS26$11C AM26S11C 0S7529 SN7528 
DS26S11M AM26S11M DS7534 SN75232 
DS3486 MC3486 DS7534A SN75232 
DS3487 MC3487 DS7535 SN75232 
DS3611 SN75471 DS7538 SN75238 
DS3612 SN75472 DS7538A SN75238 
DS3613 SN75473 DS7539 SN75238 
DS3614 SN75474 DS7800 SN55180 
DS3629 SN75324 DS7820 SN55182 
$5520 SN5520 DS7820A SN55182 
DS5520A SN5520 DS7830 SN55183 
DS5521 SN5520 DS7831 DS7831 
DS5522 SN5522 DS7832 DS7832 
DS5522A SN5522 DS8T26A NBT26A 
DS5523 SN5522 DS88LS20 SN75182 
DS5524 SN5524 DS8820 SN75182 
DS5524A SN5524 DS8820A SN75182 
DS5525 SN5524 DS8830 SN75183 
DS5528 SN5528 DS8831 DS8831 
DS5528A SN5528 DS8832 DS8832 
DS5529 SN5528 DS8880 SN75480 
DS5534 SN55232 DS55107 SN55107B 
DS5534A SN55232 DS55108 SN55108B 
DS5535 SN55232 DS55109 SN55109A 
DS5538 SN55238 DS55110 SN55110A 
DS5538A SN55238 


1-11 


TI DIRECT Ti CLOSEST Ti DIRECT | Ti CLOSEST 











NATIONAL REPLACEMENT REPLACEMENT NATIONAL REPLACEMENT REPLACEMENT 
DS55113 SN55113 DS75150 SN75150 
DS55114 SN55114 DS75154 SN75154 
DS55115 SN55115 DS75207 SN75207B 
DS55121 SN55121 DS75208 SN75208B 
DS55122 SN55122 DS75322 SN75322 
DS55325 SN55325 © DS75324 SN75324 
‘DS55450 SN55450B DS75325 SN75325 
DS55451 SN55451B DS75361 SN75361A 
DS55452 SN55452B DS75362 SN75365 
DS55453 SN55453B 0S75364 SN75364 
DS55454 SN55454B DS75365 SN75365 
DS55460 SN55460 DS75450 SN75450B 
DS55461 SN55461 DS75451 SN75451B 
DS55462 SN55462 DS75452 SN75452B 
DS55463 SN55463 DS75453 SN75453B 
DS55464 SN55464 _ DS75454 SN75454B 
DS75107 SN75107B DS75460 SN75460 
DS75108 SN75108B DS75461 SN75461 
DS75109 SN75109A DS75462 SN75462 
DS75110 SN75110A DS75463 SN75463 
DS75113 SN75113 DS75464 SN75464 
DS75114 SN75114 DS75491 SN75491 
DS75115 SN75115 DS75492 SN75492 
DS75121 SN75121 DS75493 SN75493 
DS75122 SN75122 DS75494 SN75494 
DS75123 SN75123 DS78LS20 SN55182 
DS75124 SN75124 DS88LS20 SN75182 


SIGNETICS 
EXAMPLE OF NOMENCLATURE 


75454B Vv 
A= 14 pin Plastic DIP 
FH = 14 pin Ceramic DIP 

V =8 pin Plastic DIP 

T =8 pin Metal Can 

B = 16 pin Plastic DIP 
FJ = 16 pin Ceramic DIP 















Ti DIRECT Ti CLOSEST Ti DIRECT Ti CLOSEST 
SIGNETICS REPLACEMENT REPLACEMENT SIGNETICS REPLACEMENT REPLACEMENT 
N8T13 SN75121 7522 SN7522 
N8T14 SN75122 7523 SN7522 
N8T15 SN75150 7524 SN7524 
N8T16 SN75152 7525 SN7524 
N8T23 SN75123 55325 SN55325 
N8T24 SN75124 55450B SN55450B 
N8T26 N8T26 55451B SN55451B 
N8T26A N8T26A 55452B SN55452B 
$8T13 SN55121 55453B SN55453B 
S8T14 SN55122 55454B 55454B SN55454B 
DM7820 SN55182 758107 SN75107A 
0M7830 SN55183 758108 SN75108A 
DM8820 SN75182 - 75$207 SN75207 
DM88s30 SN75183 758208 $N75208 
DM&888s0 SN75480 75324 SN75324 
MC1488 SN75188 75325 $N75325 
MC1489 SN75189 75361A SN75361A 
MC1489A SN75189A 75450B SN75450B 
3207A SN75365 75451B SN75451B 
3207A-1 SN75365 75452B SN75452B 
7520 SN7520 75453B SN75453B 
7521 SN7520 75454B SN75454B 
SPRAGUE 
EXAMPLE OF NOMENCLATURE: 
ULN 2068 
A= Plastic DIP (N designation for Tl) 
B = Plastic DIP with heatsink lead frame 
(NE designation for T1) 
M = Plastic mini-DIP (P designation for T!) 
J = Ceramic DIP (TI designation) 
Tt DIRECT Ti CLOSEST Tl DIRECT Tl CLOSEST 
SPRAGUE REPLACEMENT REPLACEMENT SPRAGUE REPLACEMENT REPLACEMENT 
UDN2841 UDN2841 ULN2003A ULN2003A 
UDN2845 UDN2845 ULN2004A ULN2004A 
UDN3611 SN75471 ULN2005A ULN2005A 
UDN3612 SN74572 ULN2064 ULN2064 
UDN3613 SN75473 ULN2065 ULN2065 
UDN3614 SN75474 ULN2066 ULN2066 
UDN5711 SN75476 ULN2067 ULN2067 
UDN5712 SN75477 ULN2068 ULN2068 
UDN5713 SN75478 ULN2069 ULN2069 
UDN5714 SN75479 ULN2074 ULN2074 
ULN2001A ULN2001A ULN2075 ULN2075 
ULN2002A ULN2002A 
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THERMAL INFORMATION 





THERMAL RESISTANCE 


J ceramic dual-in-line 
(glass-mounted chips) 





JUNCTION-TO-CASE 
THERMAL RESISTANCE 
Rese (CM) 


JUNCTION-TO-AMBIENT 
THERMAL RESISTANCE 
Raya (CM) 























J ceramic Guat inne 1a sree oO 291 
(alloy-mounted chips) 

JG ceramic dual-in-line 

(glass-mounted chips) 

JG ceramic dual-in-linet 

(alloy-mounted chips) 

14 thru 20 
N plastic dual-in-line 


NE plasticduatindine [te Pt 
Pplasticdualintine |B 








W ceramic flat package 


tin addition to those products so designated on their data sheets, all devices having a type number prefix of ‘‘SNC” or '°SNM,” or a suffix of 
**/883°" have alloy-mounted chips. 


J PACKAGES JG 


™ 


PACKAGE 





16-PIN 20-PIN 


N PACKAGES 


™>™ > 


16-PIN 20-PIN 22-PIN 





NE PACKAGES p 


-W PACKAGE 
PACKAGE 








TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





THERMAL INFORMATION 





CERAMIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 


DISSIPATION DERATING CURVE 













































. PT ELEEELELELL 
- TELE EELLLE ELL 
1200 XS 
J (Alloy-Mounted Chip) Tt eae a: 
1100 N J aor dnt 
Nl 
1000 (TS (Alloy-Mounted Chip)T 
900 Hal TEL ith 
an SEEaS EEL 
i NN 
: 800 = qT ~ — 
PE PNEE NELEL 
5 700 X 
EDN (| |S 
a> \ 
Cc 
i= “ 
= 600 , 
: SUAS SUSE 
2 500 AN aN 
| TAINS 
S l 
400 >< aS | 
ITNSS 
SK hb. : 
100 STEELE EELEELLL 
CELE EEL EL EEE LE LL 


25 50 75 100 125 


Ta—Free-Air Temperature—°C 


Tin addition to those products so designated on their data sheets, all devices having a type number prefix of “SNC” or “SNM”, or a suffix of 
“1883” have alloy-mounted chips. 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OF FICE BOX 225012 @ DALLAS, TEXAS 75265 


THERMAL INFORMATION 





PLASTIC DUAL-IN-LINE PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 
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THERMAL INFORMATION 





PLASTIC MEDIUM-POWER DUAL-IN-LINE PACKAGE 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up to the temperature 
at which the rated level intersects the appropriate derating curve or the maximum operating free-air temperature. 


“DISSIPATION DERATING CURVE 


2100 
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1500 


1400 


Maximum Continuous Dissipation—mW 





Ta—Free-Air Temperature— C 
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THERMAL INFORMATION 


CERAMIC FLAT PACKAGES 


These curves are for use with the continuous dissipation ratings specified on the individual data sheets. Those ratings apply up 
to the temperature at which the rated level intersects the appropriate derating curve or the maximum operating free-air 


temperature. 
DISSIPATION DERATING CURVE 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book apply for the circuit type(s) listed in the page heading, unless 
otherwise noted, regardless of package. The availability of a circuit function in a particular package is indicated by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical outline 
drawings shown in this section. 

Factory orders for circuits described in this data book should include a three-part type number as explained in the 
following example. 


EXAMPLE: SN 75369 JG 


3. Package 


MUST CONTAIN TWO OR THREE LETTERS MUST CONTAIN ONE OR TWO LETTERS 









SN Tl Interface Products 
J, JG, N, NE, P, 
SNM Mach IV, Level | - er 
SNC Mach IV, Level III (From Pin-Connection Diagram on Individual Data Sheet) 


STANDARD SECOND-SOURCE PREFIXES 


DS National MC Motorola 
uA Fairchild AM Advanced Micro 
ULN, UDN Sprague Devices 
N,S  Signetics 





2. Unique Circuit Designator 
Including Temperature Range 





MUST CONTAIN THREE TO EIGHT CHARACTERS 
(From Individual Data Sheets) 


Examples: 5520 : 
8831 
75322 
2005AC 
26LS32AC 


; 
Circuits are shipped in one of the carriers shown below. Unless a specific method of shipment is specified by the 
customer (with possible additional costs), circuits will be shipped in the most practical carrier. 


—Slide Magazines 
—A-Channel Plastic Tubing 
—Barnes Carrier 
—Sectioned Cardboard Box 
—Individual Plastic Box 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





J ceramic dual-in-line packages 


These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 14-, 16-, or 20-lead frame. 
Hermetic sealing is accomplished with glass. The packages are intended for insertion in mounting-hole rows on 0.300 
(7,62) centers (see Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Tin-plated (‘‘bright-dipped”’) leads require no additional cleaning or processing 
when used in soldered assembly. 


14-PIN J CERAMIC 


0.785 (20,0) 
0.755 (19,1) 


©O® OD OD® 


0.025 (0,63) R NOM 


0.310 (7,88) 
0.290 {7,36} 
0.280 (7,11) 


—_—_— 


0.245 (6,22) 


0.020 (0,51) MIN 0.070 (1,78) MAX 14 PLACES 
0.050 


(1,27) NOM GLASS 


0.200 (5,08) SEALANT 
MAX 
, - SEATING PLANE Sisaeaeinin 
90° 14 PLACES 


14 PLACES \at- > 0.023 (0,584) 


0.014 (0,356) 0.130 (3,30) a 


0.008 (0,203) MIN 0.100 (2,54) 
14 PLACES 0.070 (1,77) PIN SPACING 0.100 (2,54) T.P. 


4 PLACES {See Note b) 


14 PLACES 


Falls within JEDEC TO-116 and MO-001AA Dimensions 


16-PIN J CERAMIC 


0.785 (20,0) 
0,755 (19,1) 


eae ee ereG| 


0.625 (0,63) R NOM 


0.310 (7,88) 
0.290 (7,36) 


0.280 (7,11) 


0.245 (6,22) QA@OOO@OOO® 


0.050 (1,27) NOM 0.070 (1,78) MAX 16 PLACES 


GLASS 
0.200 (5,08) SEALANT 


MAX t 
e 0.020 (0,51) 0.030 (0,76) MIN 
16 PLACES MIN 12 PLACES 


_ 0.014 (0,356) 0.130 (3,30) 0.023 (0,584) 16 pLaces 
0.015 {0,381} 
0.012 (0, ~ MIN be 


0.008 (0,203) MIN 
4PLACES 0.050 (1,27) 


16 PLACES 
PIN eae 100 (2,54) T.P. 0.015 (0,38) 4 PLACES 
(See Note b) 





NOTES: a. AJ] dimensions are in inches and parenthetically in millimeters. {nch dimensions govern. 


b. Each pin centerline Is located within 0.010 (0,26) of its true longitudinal position. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





J ceramic dual-in-line packages (continued) 
20-PIN J CERAMIC 






0.975 (24,8) 
0.930 (23,6) 


2 © OO GOCOOE 





0.025 (0,63) R NOM 







0.310 (7,88) 









0.290 (7,36) | 

0.300 (7,62) 

0.245 (6,22) OOOOOODOO® 
| 0.050 (1,27) NOM pager i 0.070 (1,78) MAX 20 PLACES 


GLASS 
SEALANT 





0.200 (5,08) 


MAX 
P SEATING PLANE 
ee 0.130 (3,30) 
MIN 


20 PLACES | I l 
\ 0.014 (0,356) | 
0.008 (0,203) 0.012 (0,304) MIN | 


20 PLACES 4 PLACES 








0.030 (0,76) MIN 

16 PLACES 

0.023 (0,584) 

—— Lr 

0.015 (0,381) 70 PLACES 
0.050 (1,27) 
0.015 (0,38) 






4 PLACES 






PIN SPACING 0.100 (2,54) T. P. 
(See Note b) 






JG ceramic dual-in-line package 


This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic sealing 
is accomplished with glass. The package is intended for insertion in mounting-hole rows on 0.300 (7,62) centers (see 
Note a). Once the leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Tin-plated (“bright-dipped’’) leads require no additional cleaning or processing when used in soldered 
assembly. 


8-PIN JG CERAMIC 


0.400 (10,2) 
0.355 (9,0) 


®OO® 


0.025 (0,63) R NOM 
¢ t 0.310 (7,88) 


0.290 (7,36) 
0.280 (7,11) @ @ ® © 


0.245 (6,22) 


0.070 (1,78) MAX 8 PLACES 
0.050 (1,27) NOM 
hor = =} GLASS 
0.200 (5,08) SEALANT 
MAX ? 
~ SEATING PLANE 
0.020 (0,51) 0.030 (0,76) MIN 
90° MIN 8 PLACES 












0.014 (0,356) 
BPLACES wit 9.008 (0.203) b0.130 13,30) ll Sassen 

8 PLACES sl 8 PLACES 

0.065 (1,65) 

0.015 (0,38) 

4 PLACES 
PIN SPACING 
0.100 (2,54) T.P. 
(Sea Note b) 





OTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





N and NE plastic dual-in-line packages 


These dual-in-line packages consist of a circuit mounted on a 14- or 16-lead frame and encapsulated within an electri- 
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intended 
for insertion in mounting-hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Leads require no additional cleaning 
or processing when used in soldered assembly. The NE package has internal metal tabs connecting the two or three 


central leads on each side for better heat dissipation. 













14-PIN N AND NE PLASTIC 


0,770 (19,6) 
0.710 (18,0) 


O@O® OOO® 


¢ g 0.093 (2,36) R NOM 
0.300 + 0.010 0.110 (2,79) NOM 
(7,62 t 0,26) 
0.250 £ 0.010 
(6,35 + 0,26) O@O® OO O® 
= 0.080 (2,03) NOM 
>| fo. 070 (1,78) MAX 14 PLACES 





| 0.020 (0. fe 
B60 (0,25) NOM | on, (5,08) MAX es 
— SEATING PLANE 
= 0.033 (0,83) MIN 
14 PLACES 


T4PLACES 4 \\iq- 0.011 ¢ 0.003 -m| |e 0.018 + 0.003 











(0,279 + 0,076) 
i aapoee 0.125 (3,17) MIN (0,457 + 0,076) 
0.075 + 0.020 14 PLACES 
(1,90 ¢ 0,51) 
4 PLACES PIN SPACING 0.100 (2,54) T.P. 


(See Note b) 


Falls Within JEDEC TO-116 and MO-001AA Dimensions 


16-PIN N AND NE PLASTIC 





0.870 (22,1) MAX 


OOO OOOO® 




























0.300 2 0.010 0.093 (2,36) R NOM 





(7,62 £ 0,26) 0.160 (4,06) NOM 
0.250 £ 0.010 
(6,35 + 0,26) OQ@E) @G) OO® 
0.060 (2,03) NOM >| F0.070 1,78) MAX 16 PLACES 
fe 
Fearon 


0.010 (0,25) NOM 


0.200 (5,08) MAX 
(5,08) i“ 






——SEATING PLANE 





198 0.033 (0,83) MIN 
16 PLACES 
Tercaces iL 0.011 + 0.003 -m| ae 0.018 + 0.003 
{0,279 £ 0,076) 0.125 (3,17) MIN (0,457 + 0,076) 
P . é E 
16 PLACES 0.095 (2,41) eros 


0.015 (0,38} PIN SPACING 0.100 {2,54} T.P. 
4 PLACES (See Note b} 


ALTERNATE SIDE VIEW 


ae }a—-0.070 (1,78) MAX 16 PLACES 
0.033 (0,83) MIN 


want ‘2 PLACES 


—o| | 0.018 20.003 
(0,487 £ 0,076) 
16 PLACES 





Package configuration of 
16-pin N peckage (see 
alternative sideviews) is 4 
at the option of TI. 0.200 (5,08) MAX 














0.125 {3,17) MIN 
0.095 (2,41) 


0.015 (0,38) PIN SPACING 0.100 (2,54) T.P 
4 PLACES (See Note b) 


NOTES: a. AIl dimensions are in inches and parenthetically in millimeters. Inch dimensions govern. 


b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





N dual-in-line plastic packages (continued) 
20-PIN N PLASTIC 


1.070 (27,2) 
0.920 (23,3) 


QOOO@OOOOOO® 


0.093 (2,36) R NOM 


0.300 + 0.010 ie ae 
(7,62 + 0,26) = 160 (4,08) N 


OOOOOOOOO® 


9.080 (2,03) Nom —@{ fee 0.070 (1,78) MAX 20 PLACES 


0.275 (6,99) MAX 


_t 
© 0.010 (0.25) NOM t soos | | 
0.200 (5,08) MAX a I r} 
——SEATING PLANE 
o 0.033 (0,83) MIN 
20 PLACES 


0.011 £ 0.003 0.185 (3,94) ~o| jo—— 0.018 0.003 
(0,279 ¢ 0,076) 0.125 (3,17) (0,487 ¢ 0,078) 
20 PLACES 

PIN SPACING 0.100 (2,54) T.P 


20 PLACES 
0.075 (1,91) 
0.009 (0,22) {See Note b) 


4 PLACES 
ALTERNATE SIDE VIEW 
——eo“orrws—',_—- -— 0.070 (1,78) MAX 20 PLACES 


0.020 (0,51) 


0.200 (5,08) MAX 7. TT 
Taunt fil 0.033 (0,83) MIN 


16 PLACES 


Package configuration of 
20-pin N package (see 
alternative sideviews) is 
_ >| j~— 0.018 + 0.003 
(0,457 2 0,076} 
PIN SPACING 0.100 (2,54) T.P. 


at the ; 
option of TI. 0.155 (3,94) 
0.126 (3,17) 


0.075 (1,91) 
0.009 (0,22) 
4 PLACES (See Note b} 


20 PLACES 


22-PIN N PLASTIC 


1.120 (28,5) 
MAX 


EITHER 
OR 8OTH 
INDEX MARKS 


0,400 + 0.010 
{10,16 + 0,26) 
(See Note b) 


0.365 (9,017) 
0.020 (0,51) 


0.200 (5,08) MIN 
MM YY 


SEATING 
[Loss (0,84) 
MIN 


106° PLANE 
22 PLACES 


“90” 
0.018 + 0.003 
(0.011 + 0.003)_gollea— 0.128 (3.17) | ba oare £ 0,076) 
bs 22 PLACES 
PIN SPACING 


(0,279 + 0,076) 
0.070 (1,78) 
0.100 (2,54) TP. AX 


M 
(See Nowe b) 22 PLACES 





NOTES: a. All dimensions are in inches and parenthetically in millimeters. Inch dimensions govern 
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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ORDERING INSTRUCTIONS AND MECHANICAL DATA 





P dual-in-line plastic package 
This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated in an electrically 
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated under high-humidity conditions. This package is 
intended for insertion in mounting hole rows on 0.300 (7,62) centers (see Note a). Once the leads are compressed an 


inserted, sufficient tension is provided to secure the package in the board during soldering. Leads require no additional 
cleaning or processing when used in soldered assembly. 


8-PIN P PLASTIC 


Ses 





@ PLACES 


0.018 t 2.003 


0.011 2 0.003 Min ues 0,076) 
{0,278 + 0,076) , ae 


SPLACES 


NOTES: a. All dimensions are in Inches and parenthetically in millimeters. inch dimensions govern. 
b. Each pin centerline is within 0.005 (0,127) radius of true position at the gauge plane with maximum 
material condition and unit installed. 





W ceramic flat package 


These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap, and a 14-lead! 
frame. Hermetic sealing is accomplished with glass. Tin-plated (‘‘bright-dipped’’) leads (—O0) require an additional’ 
cleaning or processing when used in soldered assembly. 


14-PIN W CERAMIC FLAT PACKAGE 


@OOOOOO 


(See Note 6) 


0.019 (0,483) 
6.018 (0,381) 
14 LEADS 


0.025 (0,64) 
0.360 (8,89) 0.010 10,28) 
0.337 (8,56) 4PLACES 


O@OOOOO 


Falls within JEDEC MO-O04AA Dimensions 


. All dimensions are shown In inches and parenthetically In millimeters. Inch dimensions govern. 
. Leads are within 0.005 (0,13) radius of true position (T.P.) at maximum materlal condition. 

. This dimension determines a zone within which all body and lead irregularities Ile. 

. Index point is provided on cap for terminal identification only. 
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Peripheral Drivers 








PERIPHERAL DRIVER SELECTION GUIDE 





~ DRIVERS WITH LOGIC GATES 


Military Temperature Range (—55°C to 125°C) 


MAX RECOMMENDED | DRIVERS | INTERNAL 
SWITCHING ee PER CLAMP LOGIC GATE FUNCTION 
VOLTAGE 


CURRENT PACKAGE | DIODES | AND | NAND | OR | 


SN654508 | 









INTERNAL 
CLAMP 
DIODES 






DRIVERS 
PER 
PACKAGE 


MAX RECOMMENDED 
OUTPUT 
CURRENT 










SWITCHING 
VOLTAGE 






LOGIC GATE FUNCTION 
sn75a30 [| | 
SN75431 | SN75432_| SN75433_| SN75434 


i ee Nn NGM | 
20 ak [swrsason| TT 
ae ee 2 eee eee eee 

SN75461_ | SN75462 

Pp s00ma—«| 2 *| ~~ ~_| Sn7401_| sn75402 
4 

a Ae 


















/__fsnveas?_ |) 
1 


“a 


SN75476_ | SN75477_ | SN75478_| SN75479 





SN75471 | SN75472 {SN75473 | SN75474 | 4-81 | 
an SN75411 | SN75412 |SN75413 | SN75414 | 4-21 | 
| Yes | SN75416 | SN75417_ | SN75418 | SN75419 | 4-25 | 













PAGE 
NUMBER 












43 
4-17 
447 





4-2 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


PERIPHERAL DRIVER SELECTION GUIDE 





DRIVERS WITHOUT LOGIC GATES 


Gommercial Temperature Range (0°C to 70°C) 




















A MAX RECOMMENDED DRIVERS | INTERNAL 
SWITCHING : PAGE 
: OUTPUT PER CLAMP DEVICE TYPES 
VOLTAGE NUMBER 
CURRENT PACKAGE | DIODES 
j | Yes | ULN2064_—__ULN2066 | 4-105 | 
ULN2068 | 4-109 
SN75064___SN75066 | 45 
SN75068 | 49 
[=| sn7s074 413 _ 
ff ULN2074 4-113 
[=| uonaeat Ub na84s 405 _| 
ULN2001A — ULN2002A —_— ULN2003A 
ULN2004A___ULN2005A 
ULN2065 ___ULN2067 (4105 
ee UiN2069 #108] 
SN75065 SN75067 | 45 | 
| — | _SN75075 | 413 
| = — ~~ | —sULN2075 4-113 
YES SN75465 SN75466 SN75467 
60 V 350 mA 7 , 
YES SN75468 SN75469 


i 


. | VOLTAGE CAPABILITY 
F PERIPHERAL DRIVERS 


SERIES 
75465 


ie 


SN75067, 

SERIES SN75069, 
SN75075, 

55460/ A 64. ¢ ULN2065, 
SN75066, ULN 2067, 

SN75068, ULN2069, 


SN75074, ULN2075 
UDN2841, 
UDN2845, 
ULN2064, 
ULN2066, 
ULN2068, 
ULN2074 


60 
Maximum Rated DC Output Voltage—V 


Minimum Latch-Up Voltage—V 
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PERIPHERAL DRIVER SELECTION GUIDE |. 





OUTPUT VOLTAGE f 
vs f 
OUTPUT CURRENT if 
ULN2065, “ 

ULN2064, ULN2067, 

ULN2066,-—ULN2069, 

ULN2068, ULN2075 @ 


SN75067, 
SN75069, 
SN75075 


Low-Level Output Voltage or 
Collector-Emitter Saturation Voltage — V 





Output Current—A 





VOLTAGE CURRENT PRODUCTT 
VS 
PROPAGATION DELAY TIME 


SN75065, SN75067, 
SN75069, SN75075, 
— p—t- UDN2841, UDN2845, 


—FULN2065, ULN2067 


=e ULN2069, ULN2075 JN) ULN2064, 
ae a “at BI 


NE] (A NO | Geet 
ULN2068, 
Ca) a HR a | Pepe 


200 


100 
70 


a 
i=) 


NO 
Oo 


SERIES 
@55470/ | 


—_ 
=) 


Voltage-Current Product—V-At 





10 20 40 700 1000 — 2000 


Pao Delay ae eer oi 
TThis is the product of the minimum latch-up voltage and the maximum recommended output current. 
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INTERFACE 
CIRCUITS 










[ez Output Collector Current... 1.5 A Max 
e 2-W Dissipation Rating 

e High Output-Voltage Capability 

@ Outputs Diode-Clamped for Inductive Loads 
© Common-Emitter Circujt for Current Sink 


e@ $N75064 and SN75065 Have TTL-and DTL- 
Compatible {nputs 


e SN75066 and SN75067 Have CMOS-and 
PMOS-Compatible Inputs 


@ Functionally Interchangeable with 
ULN2064 thru ULN2067, Respectively 


description 


The SN75064, SN75065, SN75066, and SN75067 
are monolithic high-voltage, high-current darlington 
transistor switches. Each comprises four n-p-n darling- 
ton pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching induc- 
tive loads. Outputs and inputs may each be paralleled 
‘for higher current capability. Applications include 
relay drivers, hammer drivers, lamp drivers, display 
xz drivers (LED and gas discharge), line drivers, and logic 
buffers. These common-emitter circuits are designed 

to operate as current sinks to the load. 


The SN75064 and SN75065 are intended for use 
with TTL, DTL, and 5-volt MOS logic. The SN75066 
and SN75067 are intended for use with PMOS and 
higher voltage CMOS logic. . 


The SN75064 and SN75067 are characterized for 
operation from 0°C to 70°C. 


tA]. 


TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12788, NOVEMBER 1980—REVISED FEBRUARY 1981 





NE 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


HEAT SINK, E, 
& SUBSTRATE 


CLAMP 1C 
HEAT SINK, E, 
& SUBSTRATE 


NC — No internal connection 


schematic (each darlington pair) 





INPUT B 





SN75064, SN75065: Rin = 350 2 NOM 
SN75066, SN75067: Rin = 3kQ2 NOM 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 






Collector-emitter voltage 


Peak collector current (see Figures 11, 12, and 13) 


Total power dissipation at (or below) 25°C 
free-air temperature (see Note 2) 


Lead temperature 1/16 inch (1,6 mm) 
from the case for 10 seconds 





| _sn7soea | _sn7soes__|_sn7soss | 'sn7s067_|_UNIT 
ee es ~~ 
Input voltage (see Note 1) SE CL (- - 


Operating free-air temperature range 
| Storage temperature range | 85 t0 150 | -55t0150_ | -55t0150_ | 55 to 150 









NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 
2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/c. 





Copyright © 1981 by Texas Instruments Incorporated 
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TYPES SN75064, SN75065, SN75066, SN75067 


QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





4-6 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


E SN75064: N7 N7506 
ane a a Reaper e en EN ES See Ser sare 
Collector sustaining 
VCEXIeus)  vottage pe ee eee feaes ermml fete eo 






































[Vce=50V 
Collector output eee eaneer ese 
CEX cutoff current a a i) 

Vce=80V, Ta=7oc | |  soo{ ——izf 

Seo eT eee 
On-state Pwessev [as ee [as ea fT 
Hon) input current ee es ee) 
a ee 
cue 1 | 1 

e Note 


PW=625uA, Ic=500mA{ 1.13] 1.13 | 
pHe935 uA, Ic=750mAl 1.25] 1.25 | 
W=1.25mA, Ic=t1A | 141d 






Collector-emitter 










p13 
| 1.25 | 
4 | 

See Note 3 
| [Vassov TSO 
Clamp-diode |Va=50V, Ta=7orc | 100] | 100 
reverse current PVa=sov CT SO 
|Va=80V, Taz7oc | =| 00] 
1.7 1.75 





Vv 


Vv 
pA . 





“ Clamp-diode ; | 1.75 | 
i forward voltage Ip=16A,  SeeNotwe3 | 2] 2) 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques. ty, = 10 ms, duty cycle < 10%, 





switching characteristics at 25°C free-air temperature, Vcc = 5 V 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 





Propagation delay time, low-to-high-level output aes : 
ee Figure 
Propagation delay time, high-to-low-level output 2 181 





PARAMETER MEASUREMENT INFORMATION 


OPEN 
OPEN VcE 
VI : ICEX 
OPEN —— 
“Ty f Ic 


FIGURE 1—VcEX (sus) FIGURE 2—IcEex 
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TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 


OPEN 7 OPEN 


OPEN 





-—~ 
ile 
lke o 

rr 


FIGURE 3—1)(0n) - FIGURE 4—Vi{on) 





OPEN 
Va 





wv 


. FIGURE 5—VcE (sat) FIGURE 6-IR 


OPEN 












35 — VIH 
see Note C) 
INPUT 
68 2, 2W 


5 
OUTPUT PHL —O Lie pe 
CL = 15 pF t “on 
(see Note B) OUTPUT 50% - 





GENERATOR 
.(see Note A) 


———=VOL 


NOTES: A. The input pulse Is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 2. 
B. Cz includes all probe and stray capacitance. 
C. Vip, = 2.5 V for SN75064 and SN75065. Vj}, = 10 V for SN75066 and SN75067. 


FIGURE 8 — SWITCHING TIMES 
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TYPES SN75064, SN75065, SN75066, SN75067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





ELECTRICAL CHARACTERISTICS 


SN75064, SN75065 SN75066, SN75067 
INPUT CURRENT INPUT CURRENT COLLECTOR CURRENT 
vs vs vs 
INPUT VOLTAGE tNPUT VOLTAGE BASE CURRENT 


No load ; 4 
/ 


A. SN75064, SN75066 ARE 
CHARACTERIZED ONLY 
UP TO THIS POINT 


#y—Input Current—mA 
tyj—Input Current—mA 
w 


I¢—Collector Current—A 














0 0.5 1 1.5 2 2.6 
Vi—Input Voltage—V Vi—Input Volrage—V Ig—Base Current-mA 
FIGURE 9 _ FIGURE 10. FIGURE 11 
THERMAL INFORMATION 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs VS vs 
DUTY CYCLE DUTY CYCLE DUTY CYCLE 
2.0 2.0 20 5 
Ta= 25°C PAS Ta = 60°C Tas i0C 
a N = Number of Outputs q N = Number of Outputs < N = Number of Outputs 
d Conducting Simultaneously ae ‘ Tet cbiarlacri “ Conducting Simultaneously 
st. £16 B15 
3 3 2 } 
5 3 
&, g § 
8 g 10 3 10 
E E E 
E é is 
% Ss .. 5 
= 9. = 05 = 05 
g 9 & 
0 0 
40 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle—% Duty Cycle—% Duty Cycle—% 
FIGURE 12 FIGURE 13 FIGURE 14 
TYPICAL APPLICATION DATA 
Vee 6 , 
BF 
f 
{ 
dy: 
FIGURE 15—RELAY DRIVER INTERFACE 
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INTERFACE 
CIRCUITS 





e Output Collector Current... 1.5 A Max 

e@ 2-W Dissipation Rating 

e High Output-Voltage Capability 

@ Preamp for High Current Gain 

e Outputs Diode-Clamped for Inductive Loads 
e Common-Emitter Circuit for Current Sink 


@ Inputs Compatible with TTL and 
5-Volt CMOS 


® Functionally Interchangeable with 
ULN2068 and ULN2069 


description 


The SN75068 and SN75069 are monolithic inte- 
grated circuits each consisting of four high-voltage, 
high-current n-p-n cascaded transistor switches. Each 
switch includes a first stage compatible with both 
TTL and 5-volt CMOS signal levels. The second and 
third stages form uncommitted-collector outputs with 

| common-cathode clamp diodes for switching inductive 
loads. 


The SN75068 and SN75069 can sink up to 1.5 
amperes per switch. Applications include logic 
buffers, MOS drivers, memory drivers, line drivers, 
relay drivers, hammer drivers, lamp drivers, and 
display drivers (LED and gas discharge). 


The SN75068 and SN75069 are characterized for 
operation from OC to 70°C. 


TYPES SN75068, SN75069 


QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


.,BULLETIN NO DL-S 12789, DECEMBER 1979 — REVISED FEBRUARY 1981 





NE 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 












HEATSINK, E, 
AND SUBSTRATE 












HEATSINK, E, 
AND SUBSTRATE 







NC—No internal connection 


schematic (each switch) 


CLAMP 





INPUT 2.5 k2 
B 


OUTPUT 
c 


Resistor values shown are nominal. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


Collector-emitter voltage 

Supply voltage, Vcc (see Note 1) 

Input voltage 

Peak collector current (see Figures 10, 11, and 12) 






ew 


NOTES: 1. 





Total power dissipation at (or below) 25°C free-air temperature (see Note 2) 


V 
V 
V 
2075 | 2075 | mw | 
ze 
G 
i © 


Storage temperature range | -55t0 150 | -55t0 150 | °c 
Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds | 260 | 20 | °c | 


SN75068 SN75069 UNIT 









All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E. 


2. For operation above 25 C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/°C. 
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TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature, Vcc = 5 V (unless otherwise noted) 


TEST SN75068 SN75069 
PARAMETER 
FIGURE 


VCEX (sus Collector sustaining voltage 













TEST CONDITIONS 


Vj=04V,  Ic=100mA 


arr eas 
VcE=50V 
VceE=50V, Ta=70°C 
VceE=80V 
Vce=80V, Ta=70°C 


1=2.4V 
MW(on) On-state input current 3 


Vv 
V;}=3.75 V 
















Collector output cutoff current 


—_ 
oi 














Vion) On-state input voltage pa | VcE=2N, CH LOA, 
See Note 3 
, 
Collector-emitter 
VCE(sat) saturation voltage Mie Me Lee 2o 
See Note 3 
Vi =24V, Ic =1.5A, ‘ 
See Note 3 
| 
IR Clamp-diode reverse current 
= 


=—b 
= — 
. 





é , 
Supply current 
| V);=2.4V, Ic = 500 mA 
ce (only one switch conducting) C 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques. ty, = 10 ms, duty cycle < 10%. 


switching characteristics at 25°C free-air temperature, Vcc = 5 V 


PARAMETER TEST CONDITIONS MIN T 


Propagation delay time, low-to-high-level output : 
- . > See Figure 9 
Propagation delay time, high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 


< 
> 








7 
= 








Vec OPEN 
Vcc OPEN VcE 
VI ICEX | 
OPEN —— ea 
e I. 
FIGURE 1—VcEX (sus) | FIGURE 2—IcEx 
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TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 


Vec OPEN 
Vec OPEN 


'(on) 


vi OPEN 





Voc OPEN 





t “ t. 


FIGURE 5-VcE (sat) 


FIGURE 6-Ip 


Icc OPEN 





FIGURE 7-Ve 


Vec 









35 V 





682,2W | 





GENERATOR 


\ ] 
OUTPUT ‘PHL —e —oi (_— 
1 
(see Note A) 


C_ = 15 pF 
(see Note B) 





TEST CIRCUIT VOLTAGE WAVEFORMS 


| NOTES: A. The input pulse Is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 2. 
B. Cy, includes al! probe and stray capacitance. 


FIGURE 9—SWITCHING TIMES 
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TYPES SN75068, SN75069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 
2.0 

me TT 
< N = Number of Outputs 
L Conducting Simultaneously ie 
© 15 q < 
§ LT AKN ETS 
KN NL 
COAST 
e Ltt ENS 3 
Fost 1 | 
bad 
s 05 ri Ls 





0 
O 10 20 30 40 50 60 70 80 90 100 
Duty Cycle—% 


FIGURE 10 


THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 


Mad 
o 










Ta = 50°C 


< N = Number of Outputs 
“ Conducting Simultaneously 
£ 1.5 

3 

° 

8 

8 1.0 

£ 

a 

£ 

x. 

= 0.5 

2 





ss 10 20 30 40 S50 60 70 80 90 100 
Duty Cycle—% 


FIGURE 11 


vs 
OUTY CYCLE 


N 
° 








MAXIMUM COLLECTOR CURRENT 
Er Finis 
N = Number of Outputs 

ae jute as 

HANScsais 
RRMRica SS 
°5 10 20 30 40 50 6 70 80 90 100 

Duty Cycle—% 





—_ 
on 









° 
an 


I¢—Maximum Collector Current—A 
o 


FIGURE 12 


TYPICAL APPLICATION DATA 


SN75068 


SN75069 


TMS 1000 





FIGURE 13—RELAY DRIVER INTERFACE 
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Pay INTERFACE TYPES SN75074, SN75075 
ei CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12792, NOVEMBER 1980 — REVISED FEBRUARY 1981 





NE 

fe DUAL-IN-LINE P G 

ae Output Collector Current... 1.5 A Max (TOP enter . 
e 2-W Dissipation Rating HEATSINK ANO 


SUBSTRATE 


e High Output-Voltage Capability 
e@ Output Sink- or Source-Current Capabilities 
@ Input Compatible With TTL or 5-V CMOS 


© Functionally Interchangeable with 
ULN2074 and ULN2075 


description 
The SN75074 and SN75075 are monolithic, quad- 
ruple, high-voltage, high-current n-p-n_ darlington- 1B 23 
transistor amplifier devices. They feature high-voltage HEATSMK AND 


SUBSTRATE 





- outputs with collector-current ratings of 1.5 amperes 
for each darlington pair. 


The SN75074 and SN75075 are unique general 
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking or 
sourcing the output current. These devices offer the 
| system designer the flexibility of tailoring the circuit INPUT B 
to the application. Typical applications include logic 
i buffers, relay drivers, lamp drivers, and hammer 
drivers. 


The SN75074 and SN75075 are characterized for 
operation from 0°C to 70°C. 





schematic (each switch) 
OUTPUT C 





io SUBSTRATE 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


2074 | N2075_ | UNIT 
Collector-emitter voltage | ov 
c ’ 





| so | ot 
.| Input voltage with respect to substrate | 30 #+| 60 | Vv 
Peak coflector current (see Figures 9, 10, and 11) a 






Total power dissipation at (or below) 25°C free-air temperature (see Note 1) 
Operating free-air temperature range 
| Storage temperaturerange | 85 to 150 | 8520 150 _ | 
| Lead temperature 1/16 inch (16mm) from thecasefor10seconds = | S80] 


NOTE 1: For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/’c. 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS 
FIGURE 


VCEX (sus) Collector sustaining voltage V,=0.4V, lc = 100 mA 


VcE=50V 
VceE=50V, Ta=70°C 


Collect t cutoff t 
ollector output off curren Ver =80V 
V 


On-st i t current 
Vi =3.75 V 


VceEF2V, 
On-state input voltage VcE=2V, Ic =1.5A, 
See Note2 . a 


VceE=80V, Ta=70°C 
,=24V 


I) = 625 BA, 

1) = 935 vA, lc = 750 mA 
y=1.25mA, Ic=1A 

1) = 2mA, Ic = 1.25 A, 
See Note 2 

1}=2.25mA, Ic¢=1.5A,_ 
See Note 2 





Collector-emitter 


V 
CE(sat) saturation voltage 





NOTE 2: These parameters must be measured on one output at a time using pulse techniques, ty, = 10 ms, duty cycle < 10%, 







switching characteristics at 25°C free-air temperature 


- PARAMETER - TEST CONDITIONS MIN TYP MAX UNIT i 
Propagation delay time, low-to-high-level output . fen ee ee ee Me 
pilin ee CS Eos 


Propagation delay time, high-to-low-level output 
PARAMETER MEASUREMENT INFORMATION 




















rare 


VcE 


Vi 


Sees 


IcEXx 





OPEN 
lc 








“| sus) 
| 
FIGURE 1—VceExX (sus) FIGURE 2—Icex | 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 


Ion) 
ap 
vi OPEN 


FIGURE 3-1 (on) FIGURE 4—-Vij(on) a 


h. 


vv 


FIGURE 5—V¢E§ (sat) 


35 V 








68 2, 2W 


' | 
OUTPUT tPHL —— =e (— 
i 









Vv 
GENERATOR ee OH 
pee Mote Al (see Note B) OUTPUT 50% 50% 
é 
———VoL 
TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 92. 


B. Cy, includes all probe and stray capacitance. 


FIGURE 6—SWITCHING CHARACTERISTICS 
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TYPES SN75074, SN75075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


ELECTRICAL CHARACTERISTICS 


INPUT CURRENT COLLECTOR CURRENT 


vs vs 
INPUT VOLTAGE BASE CURRENT 


VCE ™ VCE (sat) 
| Ta = 25°C 













Duty Cycle = 90% 


r = 1.0 VA ane 
a 

§ SRENS ae 
E 3 SN75074 
3 H CHARACTERIZED ONLY 
3 2 UP TO THIS POINT 
& 8 os 
io b 





V\~-Input Voltage—V 


!g—Base Current—mA 





FIGURE 7 FIGURE 8 





THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 


vs vs vs 
DUTY CYCLE DUTYCYCLE . ah DUTY CYCLE 


Ta= 26°C Ta = 60°C Ta= 70°C aed 
< N = Number of Outputs N= Number of Outputs < N = Number of Outputs 
L Conducting Simultaneous!y Conducting Si Sto a © Conducting Simultaneous! ne 
cS 21 
e el 2 7 
e = 
é HAKAN || 8 See 
Pa 
Q to _| 
: BEBNNS mE || PAN 
@ 1. = 
8 s) 
E ce E 
E eee é 
BE | x 
aa rea” 





0 10 30 40 50 60 70 80 90 100 
Duty Cycle~—% Duty Cycle-% Duty Cycle—% 


FIGURE 9 FIGURE 10 FIGURE 11 






TMS1000 


FIGURE 12—RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES 
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INTERFACE 
CIRCUITS 


SERIES 75401 
DUAL PERIPHERAL DRIVERS 


BULLETIN NO, DL-S 12239, APRIL 1975 — REVISED DECEMBER 1976 





PERIPHERAL DRIVERS 
FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e 2-W Dissipation Rating 
e Characterized for Use to 500 mA 
e High-Voltage Outputs 
e No Output Latch-Up at 30 V (After 


Conducting 300 mA) 
@ Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL or DTL Compatible Diode-Clamped 
Inputs 


e Standard Supply Voltage 


description 

Series 75401 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75401, SN75402, 
SN75403, and SN75404 provide AND, NAND, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75461_ through 
SN75464 except that the package allows the output 
current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75401 drivers are 
characterized for operation from 0°C to 70°C. 


schematics of inputs and output 


_ EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 


OUTPUT 





SN75401 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


HEAT SINK & GND! 








FUNCTION TABLE 
(EACH AND DRIVER) 


JAB | 











Y 
L L L 
L oH L 
H L L 
H H H 





H = high-level 
L = low-level 


SN75402 


FUNCTION TABLE 
(EACH NAND DRIVER) 


| 
|A__B | 






Y 
L L. H 
L H H 
H L H 
H H L 
H = high-level 
L = low-level. 
SN75403 


FUNCTION TABLE 
(EACH OR DRIVER) 


OUTPUT 
JA Bi ey 


L 
H 
L 


Ire 


L 
H 
H 
H #H H 


H = high-level 
L = fow-level 


SN75404 


FUNCTION TABLE 
{EACH NOR DRIVER) 


OUTPUT 
JA Bl} uy 


L 
H 
L 


H 4H 


H = high-level] 
'L = low-level 





HEAT SINK & GND 


positive logic: Y = A+B 


T Heat-sink pins are Internally 
connected to pin 7. 
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SERIES 75401 
DUAL PERIPHERAL DRIVERS 


OS EE ELE a aT I I TE EI I I TIS IETS AD ETE TIE Lo TEE SE TEE LI EDD EOL LETS EE ETE LR ELIE ISB 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). ww ww ee ee et eee ee ee ee ee ee) UL 


[ABUL VONEOG ce eS ec: oa es Bc ene oe Ra We ee eA ey He a SA a ow ee ee, 
Interemitter voltage (see Note 2) ge ate Ae A ide ele Bar <a) er, Oe Si Ge bh eal Ot a wee en Be ee oe, teen wt Se: ea 
Off-state output voltage ss a bey Hin 4B oases 1s as tan oe Gt es es US a eee. Ge eG es Fh, an A Pe eter ak 
Continuous output current (see Note3) . 2. 1 ww ee ee ee ee ee ee we ee ew ew ee 6 BEOMA 
Peak output current (ty < 10 ms, duty cycle << 40%, see Note3) . . 2. 2... 2. 2 2 ee ee ee  ~©61000MA 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note4) . ........ = #2W 
Operating free-air temperature range 6 6 ww ee ee ee ee ee ee OPC tO 70°C 
Storage temperature range 2... ee ee ee ee ee ee ee ee) BEPC to 150°C 
Lead temperature 1/16 inch from case for 10 seconds . . www ce ee et ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 
3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 


time interval must fall within the continuous dissipation rating. 
4. For operation above 30 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 2-1. 





recommended operating conditions 
MIN NOM MAX UNIT 
supply voltage, VCC. <<. & w-b-s hela & SOS BE a OO Se we 4.75 5 5.25 V 
Operating free-air temperature, TA . . 1 2 1 ee ee te et ee te te 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


MIN TvP?_MAX|u 
[Vin High evelinputvoege —SC“~sSC~‘~iSCSS 

Vi tow level inputvottege SOSCSCSCSCSC~dSSCS 
Vog=475V, = —12mA 


loH —_ High-level output current : Vec=4.75V, Vin=2V, 
ViL=08V, VoH=35V 


lo = 100 mA 
loL = 300 mA 


lot = 500 mA 


i] Input current at maximum input voltage Vcc =5.25V, V,=5.5V 
Ih «= High-level input current Vcc =5.25V, V,=2.4V 
He Low-level input current Vee =5.25V, V,=0.4V 
SN75401 
SN75402 veo | 13 
[SN TS402 | Ao eony 
1 










VoL Low-level output voltage 









= 
wl 


o 
~“ 


IcCH Supply current, outputs high 





VI 
V,;=0 
; 
: 6s 
= 
72 


oOo 
oe) 
(=) 
> >| > = 









mA 





lccL Supply current, outputs low 






~J 
. 


Jj ~J 
t 


| 
63] 





t All typical values are at Veco ™5V, TA = 28 C. 
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G9ZGZ SVX3L‘SVT1VO © z109zz X08 30I440 180d 


Galvuodyooni 


SLNANNULSNI SVXAL 


6L-p 


switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 
PARAMETER UNIT 
CONDITIONS | MIN) TYP MAX] MIN TYP MAX] MIN TYP MAX! MIN TYP MAX 


tp_H Propagation delay time, low-to-high-level output lo =~ 200 mA, 30 55 45 65 30 55 | ns | 
tpHi_ Propagation delay time, high-to-low-level output | Cy. = 15 pF, 25 40 | 80 50 Ff 25 40 30 50 | ons | 
ITLH Transition time, low-to-highovel output RL 7 500, a 

















tTHL Transition time, high-to-low-leve! output See Figure 1 10 20 10 20 bi oy el ae en 


Vs=30V, 
Vs-—10 Vs—10 Vs—10 Vs—10 


Io 300 mA, 
See Figure 2 
PARAMETER MEASUREMENT INFORMATION 












Vou. High-level output voltage after switching 








INPUT 2.4V 10 V 








fo-o}— «<5 ns bee] ——e <10 ns 
l | 
i | : au 
SN75401 SN75401 
= PUT 1.5V 
SN75402 RL = 502 sn75403 |NPUT 


PULSE 
GENERATOR CIRCUIT 
{See Note A) UNDER 
TEST 


CL = 15 pF 


(See Note B) OUTPUT 





TEST CIRCUIT | VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zour © 50 2. 
B. Cy. includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 





SHIAING TWHIHdIYdd IWNG 


LOvSZ S3luds 





SERIES 75401 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vs =30V 


2mH 








SN75401 
SN75402 


100 2 






PULSE 
GENERATOR 
(See Note A) 














CIRCUIT 
UNDER 
TEST 


OUTPUT 






SN75403 
SN75404 





CL = 15 pF 
(See Note B) 


0.4 V 


TEST CIRCUIT 


je-e}— <5 ns le—e}— <10 ns 





90% 


SN75401 input 1.5V 
SN75403 


SN75402 input 
SN75404 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyz = 50 S2. 


B. C, includes probe and jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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PERIPHERAL DRIVERS 


SERIES 75411 
DUAL PERIPHERAL DRIVERS 





FOR HIGH-VOLTAGE, VERY HIGH-CURRENT DRIVER APPLICATIONS 


performance 

@ 2-W Dissipation Rating 

@ Characterized for Use to 500 mA 
e High-Voltage Outputs 
e 


No Output Latch-Up at 55 V (After 
Conducting 300 mA) 


@ Medium-Speed Switching 
ease-of-design 


® Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e@ TTL or DTL Compatible Diode-Clamped 


Inputs 
e Standard Supply Voltage 
description 


Series 75411 dual peripheral drivers are a family of 
versatile devices designed for use in systems that 
employ DTL or TTL logic. SN75411, SN75412, 
SN75413, and SN75414 provide AND, NAND, OR, 
and NOR drivers, respectively, (assuming positive 
logic) and are identical to SN75471 through 
SN75474 except that the package allows the output 
current capability to be increased to 500 mA. 
Diode-clamped inputs simplify circuit design. Typical 
applications include high-speed logic buffers, power 
drivers, relay drivers, lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 75411 drivers are 
characterized for operation from 0°C to 70°C. 


schematics of inputs and output 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 


OUTPUT 





(EACH NAND DRIVER), 


OUTPUT 
JA Bl] oy 


NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
SN75411 





HEAT SINK & GNOT 




















FUNCTION TABLE 
(EACH AND ORIVER) 





H = high-level 
L = low-level 


SN75412 


FUNCTION TABLE 






OUTPUT 
A By] HY 


H 
H 
H 
H H L 


H = high-level 
L. = low-level 






Ire 


L 
H 
L 


SN75413 


FUNCTION TABLE 
(EACH OR DRIVER) 


OUTPUT 
AB] ey 


L 
H 
H 
H #H H 


H = high-level 
L = low-level 








L L 
L oH 
H OL 





SN75414 


FUNCTION TABLE 
{EACH NOR DRIVER) 









2 i a 


L 
H 
L 





H 






se 





HEAT SINK & Gupt 


positive logic: Y = A+B 


tHeat-sink pins are internally 
connected to pin 7, 


H = high-level 
L = low-level 








TEXAS INSTRUMENTS 


4-21 


INCORPORATED 
POST OFFICE BOX 225012 @® DALLAS, TEXAS 75265 


SERIES 75411 
DUAL PERIPHERAL DRIVERS 


NN NN EE ac ON NA RTE Re EE eT 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Voc (see Note 1) ca. eae Oe We GS HW ee we we a ae ae = 
Inputvoltage .. oe. ee. aie Ge ede, Ge ae Oe Se OV 


Interemitter voltage (see Note2) wg ww wk ee te tt et ew et ew wt we ww FSV 
Off-state Output voltage: ia: 6 ose tae gt ae he eee ee Gore at ea ee wae ee a oe OY 
Continuous output current (see Note3) ..... .: & BS, BRO oe ee SR Se ee 1 (SSO IMA 


Peak output current (tw < 10 ms, duty cycle <40%, see Note3) . . .... 2. ee ew ee ee ©6000 MA 
Continuous total power dissipation at (or below) 30°C free-air temperature (see Note4) ....... . 2w 


Operating free-air temperaturerange . 1 ww ee ee ee ee we ee ee ee ew ew ew ee 60°C to 70°C 
Storage temperature range... www ee ee ee ee ee ee ee ee et ee es) 665°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds .... 1. ee ew ee ew ew ee ww ew we) 6260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. This is the voltage between two emitters of a multiple-emitter transistor. 
3. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interva! must fall within the continuous dissipation rating. 
4. For operation above 30°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1, 





recommended operating conditions 
MIN NOM MAX UNIT 
supply voltage, VCE. So cs goes a Sea ee a 4.75 5 525 V 
Operating free-air temperature, TA . 2 1. 1 1 eee ee ee et ee ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS | MIN TYP MAX | UNIT 

| Vit towlevelinputvoltage 

Vik Input clamp voltage Vcc =4.765V, Ilbp=—12mA p12 15] Ve | 
Vou = 70V | 


Veco =4.75V, Vip =2V, 
Vit = 08 V, 
Cou = 100 ma | 018 04] 
VoL Low-level output voltage Vv 
io. =500ma | 08 7 
Ci iaparcovantatmanimum ipotverege dy Wee = 825V,_vizssv |__| wa 
Vec=S25V, vVie2av | a0 or 
iin Lowsevel input current gg 88, 0a ma 


sn7eai1 7 ae ee a 
SN7S412 97 
rsn7eat2 |] yg opy LY F 
















< 


!oH = High-level! output current 













lccH Supply current, outputs high 


m 
SN75413 Vj=5V | BT 
SN75414 Miro | 1419 


SN75411 
Vi=5V 65 76 
SN75412 ] <5. 26V 





lcci Supply current, outputs fow 


SN75413 e176 
SN75414 7365 


Fan typical values are at Voc =5 V, Ta = 25°C. 
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GALVUOdUYO INI 


switching characteristics, Vcc = 5 V, Ta = 25°C 


7 Test [___sn7saia___[ _SN7sa12_ | _ SN75a1 SNTEA 
PARAMETER : = UNIT 


CONDITIONS | MIN TYP MAX | MIN TYP MAX] MIN TYP MAX| MIN TYP MAX 






tpLH Propagation delay time, low-to-high-level output lo = 200 mA, 


tpHL. Propagation delay time, high-to-low-level output | Cy = 15 pF, | 25 40 F250 


tTLH Transition time, low-to-high-level output R,_ =502, FB ST 


tTHL Transition time, high-to-low-level output See Figure 1 


Vs = 55 V, 
Vou. High-level output voltage after switching Ig 300 mA, | Vs-18 
See Figure 2 


PARAMETER MEASUREMENT INFORMATION 




























TEST 


IT} 
s 
INPUT 24V 10V 
—_ j-t— <5 ns le—ef—= <10 ns 
Z it | 4 
3V 
O : | 
SN75411 SN75411 
: PUT 1.5V 

9 SN75412 BE SN75413'" | 
Cc 
z PULSE 

GENERATOR CIRCUIT 
ey, (See Note A) UNDER 
Z 
= 
” 





SN75413 


C; = 15 pF 
SN75414 aed 


(See Note B) OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 50 2. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 


Ec-t 





SHIAING 1WUAHdIdd IVNG 


Lys S3did3dS 


SERIES 75411 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vs = 55V 


















2mH 
SN75411 
SN75412 ic 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER D OUTPUT 






TEST 












SN75413 
SN75414 


Cy = 15 pF 
(See Note B) 


0.4 V 


TEST CIRCUIT 


jo-e}+— <5 ns le-e}— <10 ns 


3V 






SN75411 
NP 
SN75413 tee 





1.5V 


SN75412 
INPUT 
SN75414 


VOH 
OUTPUT 


om == VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoye = 50 D2. 
B. Cy includes probe and jig capacitance. 


FIGURE 2—LATCH-UP TEST 
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INTERFACE SERIES 75416 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12481, DECEMBER 1976 — REVISED NOVEMBER 1980 





SN75416 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
_@ Characterized for Use to 500 mA SONGTIONTABLE 
e No Output Latch-Up at 55 V (After (EACH AND DRIVER) 


Conducting 500 mA) 
© High-Voltage Outputs (100 V Typical) 
e High-Speed Switching 


INPUTS | OUTPUT 
pA os | UY 






@ Output Clamp Diodes for Transient 
Suppression (500 mA, 70 V) 


H = high level 
e TTL- or MOS-Compatible Diode-Clamped pe Eve 
Inputs SN75417 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 
e P-N-P Inputs Reduce Input Current 
e Standard Supply Voltage FUNCTION TABLE 
(EACH NAND DRIVER) 


@ Suitable for Hammer-Driver Applications 
e Available in the 14-Pin NE Package 
e@ 2-Watt Power Dissipation Capability 
















INPUTS | OUTPUT 
pA os | iy 
H 





description 
Series 75416 dual peripheral drivers are designed for H = high level 
use in systems that require high output voltage, high L = low level 


current, and fast switching times. The SN75416, 
SN75417, SN75418, and SN75419 provide AND , SN75418 
NAND, OR, and NOR functions respectively. The 
devices have diode-clamped inputs as well as high- 
current, high-voltage inductive clamp diodes on the 
outputs. Each device has a 2-watt power dissipation 
capability. 


FUNCTION TABLE 
(EACH OR DRIVER} 






Series 75416 drivers are characterized for operation 
trom 0°C to 70°C. 





HEAT SINK & GND! 


schematics of inputs and outputs 





H = high level ee o. - . 
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS L = low level ith lel esgic PaO 
SN75419 NE DUAL-IN-LINE PACKAGE (TOP VIEW) 


HEAT SINK & GND! 
2¥. CLAMP 
FUNCTION TABLE 
{EACH NOR DRIVER) 


INPUTS 






OUTPUT 





H = high bevel 
L = low level 





THeat-sink pins are internally connected to pin 7, 
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SERIES 75416 
DUAL PERIPHERAL DRIVERS 


a a a a a a ee a I TS TE I I ST a SES RITES I 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6 ww we ee ee ee te we ee ee ee ee TN 
INPUT VOltAdG:* sca ee a ao a ce ey wa et Se a ea Ow CR ea i a eae ee A Ee ee ee IV 
Continuous output current (see Note2) . 2... 1 we ek we ee ee ee ew ww ew we ee BEKO MA 
Peak output current: ty < 10 ms, duty cycle<40% 2... 1 1. ee ee ee ee ee ee TA 

tw S 30 ns, duty cycle S< 0.002% ....... 2.0.0.0 0.808 + ee ee ew pe tw GA 
Output clamp diode current . . . . 1 1 ee ee et ee ee & get We a eke eee ve, & SOMA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) GS sess airome Gr Go is: ho Be ede fee 
Operating free-air temperature. ww ww ek ee wt ee ee ee ke et ee ew ew we 60°C to 70°C 
Storage temperaturerange . . 1. 1 ee ee ee ee ee ee ee ee ke ee ew es 65°C to 150°C 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply Voltage; VCC: wt we me ak eR a ae Se a es a ae ATS 5 5.25 V 
Operating free-air temperature. 2 2. 1. we ee ee te 0 70 «86°C 





NOTES: 1. Voltage values are with respect to network ground terminal. 


2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating curves in the Thermal Information Section, which 
starts on page 2-1. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 


VIK Input clamp voltage ly =—-12 mA -~095 —1.5 


Voc =4.7 Vin=2V, 
IOH High-level output current cc 5V, VIH 


Vit =0.8 V, VOH=70V 
VOL Low-level output voltage 


Vcc = 4.75 V,| !oL = 100 mA 0.16 0.3 ie) 
V 
































[Vier Outeut breakdown volwse —————=*d Wc ABV, To = T00HA_[ 70 v00 


(Cowlavel iapaeeurrent sinput Vee =5.25V. Vip=08V el ix 
ow-level input curr = ‘ 
IL P Strobes | Cf | 160. —220 | © 


AS) fy current tputs high ater 5.25 V [visO; a0 35 mA 
u rent, ou s hi = 5, 
oe prt su7saia | VOC“°@5V Vey 808 | 

0 












SN75419 


V;=H5V 

V,;=0 

Vi= 

2 
SN7E416 

Vj=a5V 7 

V,;=0 

V,)=5V 7 






SN75417 Ce 
Vec = 5.25 V 


SN75418 


Supply current, outputs low 







TAI! typical vatues are at Veg = 5 V, Ta = 25 C. 
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r" 
rs 
> 
_DP 
a 
o 7 
ae 
> 7 
a © 
oz 
tT) 
Zz 
va 
” 


Le-+ 


switching characteristics, Vcc = 5 V, Ta = 25°C 




















[suai | _snveaiy | _sN7saie__[ _SN75a19 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
tp_H Propagation delay time, low-to-high-level output C) = 30 oF 100 200 100 200 100 200 100 200 zoe 
‘PHL Propagation delay time, high-tolowlevel output | “bP” 200 300 200 300 200 300 200 300| ns | 












— - - R,_ = 1002, 
— - - See Figure 1 
ETHL Transition time, high-to-Towlevel output [50760 | 80100 [80100 





Vs—11 

































SN75416 
INPU 
SN75418 ' : 
INPUT 2.4V Vec 30 V os 
i! e—— <5 ns A fe 810s Cy 
SN75416 SN75417 IZ 2.7V 2.7 V7ki 
R_ = 1002 SN75419 INPUT 1.5V 1.5 V—~*kl 
cr OUTPUT | | oy 
. | | 
PULSE nee: | rt tPHL ‘PLH t¢——>F : 
OH 
ore: rer 1 dey -s00 mn 
; | (See Note B} OUTPUT 
0.4V = OPEN a er tHe ft tr LH 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout = 50 &. 


B. C_ includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 





SHIAIHG 1WHIHdIdd TVA 


91052 S31u4dS 


SERIES 75416 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vs =55V 






P 2.4V 5V 
INPUT 2 mH 


SN75416 110 2 


SN75417 










PULSE 







OUTPUT 
‘GENERATOR CIRCUIT 
(See Note A) 
Cy = 15pF 
(See Note B) 






SN75418 
SN75419 


ae 


0.4V 
TEST CIRCUIT 


je—}— <5 ns le—-pi— <10ns 





SN75416 


SN75418 INPUT 1.5V 


VOH 


OUTPUT 
SS = VoL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 KHz, Zout = 50 22. 
B. Cy. includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 
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PERIPHERAL DRIVERS FOR 
_ HIGH-CURRENT SWITCHING AT VERY HIGH SPEEDS 


performance 
e Characterized for Use to 300 mA SUMMARY OF SERIES 75430 


e No Output Latch-Up at 15 V (After Loic OF 
COMPLETE CIRCUIT 
JN 


Conducting 150 mA) 
J, 






@ Very-High-Speed Switching ; N 

SN75432 
SN75433 
SN75434 | —_Positive-NOR 


e TTL- or DTL-Compatible Diode-Clamped twith output transistor base connected externally 
Inputs : to output of gate. 





ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 








e Standard Supply Voltages 
e P-N Junctions Protected by Silicon Nitride 
e@ Available in Plastic and Ceramic Packages 


description 


Series 75430 dual peripheral drivers are a family of versatile devices designed for use in systems that employ TTL or 
DTL logic. Diode-clamped inputs simplify circuit design. They are mechanically interchangeable with the popular 
Series 75450B, Series 75460, and Series 75470 peripheral drivers. Typical applications include very-high-speed logic 
buffers, line drivers, MOS drivers, memory drivers, and power drivers. Series 75430 drivers are characterized for 
operation from O°C to 70°C. 


The SN75430 is a unique general-purpose device featuring two standard Series 54/74 TTL gates and two uncommitted, 
high-current, high-voltage n-p-n transistors. This device offers the system designer the flexibility of tailoring the circuit 
to the application. 


The SN75431, SN75432, SN75433, and SN75434 are dual peripheral AND, NAND, OR, and NOR drivers, respectively, 
(assuming positive logic) with the output of the logic gates internally connected to the bases of the n-p-n output 
transistors. . 


CONTENTS 


Maximum Ratings and Recommended Operating Conditions 


Definitive Specifications 


Type SN75430 
Type SN75431 
Type SN75432 
Type SN75433 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7 
Input voltage 
Interemitter voltage (see Note 2) 


Vcc-to-substrate voltage 


Collector-to-substrate voltage 
Collector-base voltage 
Collector-emitter voitage (see Note 3) 


Emitter-base voltage 





SN75431 


SN75432 


SN75430 UNIT 


SN75433 
SN75434 




















Off-state output voltage 





Continuous collector or output current {see Note 4) 





Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 4) 

J package 
JG package 
N package 


Continuous total dissipation at (or below) 


| 


: 2 Z jt Bll] 8 


25°C free-air temperature (see Note 5) 
P package 


77070 
300 


0 to 70 


NOTES: . Voltage values are with respect to network ground terminal unless otherwise specified. 


1 

2. This is the voltage between two emitters of a multiple-emitter transistor. 

3. This value applies when the base-emitter resistance (Ree) is equal to or less than 500 2. 

4, Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a sho 
time interval must fall within the continuous dissipation rating. : 


5. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Therma) Information Section, which 
starts on page 2-1. In the J and JG packages, SN75430 through SN75434 chips are glass-mounted. 


recommended operating conditions (see Note 6) 


MIN NOM MAX UNIT 
supplyvoltage, VEG oa AR Oe ee ae SR we we eS ee TS 5 5.25 V 
Operating free-air temperature, TA... ww ee ee ee ee 0 70 «°C 


NOTE 6: For the SN75430 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





schematic 


Resistor values shown are nominal. 





JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


positive logic: Y = AG (gate only) 


C = AG (gate and transistor) 
GND 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


VIH 
VIL 
ViK 


VOH 
VOL 
I 
NH 


NL 


los 


TTL gates 


PARAMETER 
High-level input voltage 
Low-level input voltage 
Input clamp voltage 


High-level output voltage 

Low-level output voltage 

Input current at maximum input voltage 
High-level! input current 


Low-leve! input current 


Short-circuit output cu rrent 8 


ICCH Supply current, outputs high 





IccL Supply current, outputs low 


Faun typical vatues are at Voc = 5 V, TA = 25°C. 
8 Not more than one output should be shorted at a time. 


Vcc =4.75V, Vi_L=08V, 
1OH = —400 pA 
Veco =4.75V, Vip =2v, 
lor = 16 mA 

: 

input G Vcc =5.25V, V 


i 
Vec =5.25V, Vy=2.4V 
input A 
Vcc =5.25V, V,=04V 
Voc = 5.25 V 
Vec=5.25V, V,=0 


Vec=5.25V, Vyp=5V 


=5.5V 
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TYPE SN75430 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


V(BR)CBO 
V(BRICER 


ie sv, Ic = 100 mA, 
Ta =25°C 
VcE=3V, Ic = 300 mA, 
Ta = 25°C 
Vce=3 V, Ic = 100 mA, 
Ta=0°C 
VcE=3V, Ic = 300 mA, 
Ta =0°C 


Mig =30mA, Ic =300mA | Haka LY 
B=10mA, | Ip=10mA, Ic =100mA | 
Ip = 30mA, Pea ee 


Static Forward Current Transfer Ratio See Note 7 





VCE (sat) Collector-Emitter Saturation Voltage 





TAII typical values are at Veco =5 V, Ta = 25°C. 
NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 


switching characteristics, Vcc = 5 V, TA = 25°C 
TTL gates 





Propagation delay time, 
low-to-high-level output 
- . Cy. = 15 pF, Ry =400 2 
Propagation delay time, 
high-totow-level output 


output transistors 





TEST 
PARAMETER FIGURE TEST CONDITIONS+ MIN TYP MAX | UNIT 


1c = 100 mA, Ip(1) = 20 mA, 
















eo — IB(2) = —40 mA, VBE (off) 1V 
B(2) * + VBE(off) =—' Vv, 

rr 
a si Cr = 15 pF, R_ =502 





PP ceinertacapeemnannetnrt and current values shown are nominal; exact values vary slightly with transistor parameters. 


gates and transistors combined 












TEST 
PARAMETER eieune TEST CONDITIONS MIN TYP MAX|UNIT 


tpLH Propagation delay time, tow-to-high-level output | 1526 | ns | 













tpHL Propagation delay time, high-to-low-level output 
trLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


| ee eee ee 
VoH_ High-level output voltage after switching WS ove a Vs—10 mV 
Ree = 500 2 


ic ~ 100 mA, Cy = 15pF, 
RL = 502 





12 
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TYPE SN75431 
DUAL PERIPHERAL POSITIVE-AND DRIVER 





isa JG ORP 
ogic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
L (on state) 


L {on state) 
H (off state) 





H = high level, L = low level 





schematic (each driver) Vee 





GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





PARAMETER TEST CONDITIONS MIN TYP? MAX | UNIT 















































3 
> 


'ccL Supply current, outputs low 


Vik ‘Input clamp voltage Veco =4.75V, |) =-12mA -1.5V ie 
Voc =4.75V, Vin=2V, 
loH High-level output current uA 
Von = 15V 
V =4.75V, Vy =0.8V, 
— ee 0.25 0.4 
lo. = 100 mA 
VOL Low-level output voltage V 
Veco =4.75V, Vit = 08V, 
0.5 0.7 
Igy = 300 mA 
I Input current at maximum input voltage Veco =5.25V, Vy =5.5V 
lH = High-level input current Vcc =5.25V, Vy=2.4V Po 40 |. KA 
IjL 2s Low-level input current Vcc =5.25V, Vj=0.4V pT 1.6 | mA 
lccH Supply current, outputs high Veco =5.25V, V)=5V 








fail typical vatues are at Vec=5V,Ta=25C. 


switching characteristics, Vcc =5 V, TA =25°C 


tPpLH Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 





TEXAS INSTRUMENTS 433 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





TYPE SN75432 
DUAL PERIPHERAL POSITIVE-NAND DRIVER 





JG ORP 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE vec 26 2A 2 
(EACH DRIVER) 


H (off state) 


H (off state) 
H (off state) 
L (on state) 





H = high level, L = low level 





schematic (each driver) 


Vec 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Veco =4.75V, Vip = 0.8 V 
loH High-level output current ce IL ; BA 
VOH=15V 


Vcc = 4.765 V, Vin =2V, 
lIoL = 100 mA 


ee 
nd oe 
lol = 300 mA 
rr Input current at maximum input voltage }Vcc=5.25V, Vi=55V fA mA 
i_Hidievel input curren veo=s25v. viezav [aoa 
Icc_ Supply current, outputs low 56 71 


+All typical values are at Vec=5V, Ta = 25°C. 











































VoL Low-level output voltage 
















3 
> 








3 








switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX )|UNIT 


tpLH Propagation delay time, !ow-to-high-level output c pons | 

tPpHL Propagation delay time, high-to-low-level output J ons | 

tTLH Transition time, low-to-high-level output | ons | 

tTHL Transition time, high-to-low-leve!l output | ons | 
a ae 


VoH_ High-level output voltage after switching 
















lo ~ 100mA, Cy = 15pF, 
R_ = 50 2 





Vs =15V, Io * 150 MA |Vg—10 
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TYPE SN75433 
DUAL PERIPHERAL POSITIVE-OR DRIVER 





logic JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
H (off state) 


H (off state) 
H (off state) 





H = high level, L = low level 


schematic (each driver) 








Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Veco =4.75V, Vin z2v, A 
A 


re} 
Vv 
m 


lOH High-level output current 


rr Input current at maximum input voltage 
it = High-level input current 
ly_, Low-level input current | mA | 
ICCH Supply current, outputs high | mA | 


Vcc =4.75V, ViL =0.8V, 
lot = 100 mA 
VoL Low-level output voltage 


0.25 0.4 
V =4 V, Vip =0.8V, 
cc = 4.78 IL=0 05 0.7 
lot = 300 mA 
54 





tail typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc =5 V, Ta =25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX /|UNIT 


tpLH Propagation delay time, !ow-to-high-level output 10 20 | ons | 
RL = 600 a 
lo = 150 mA 1Vs—10 















tpH_ Propagation delay time, high-to-low-level output 










tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


VOH_ High-level output voltage after switching | 4 Vs =15V, 
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TYPE SN75434 
DUAL PERIPHERAL POSITIVE-NOR DRIVER 





logic JG ORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 
















L  L | H (off state) 
L HH} L (on state) 
H Lj L (on state) 
H H | L (on state) 






H = high level, L = low level 


schematic (each driver) 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP} MAX | UNIT 


Vin High-level input voltage 
Vi_ Low-level input voltage FCB 


Vik Input clamp voltage Vcc =4.75 V, 1) =—-12 mA —-1.5V 


High-level out t MECis aa Ve ALM 
igh-jevel Output curren 
we Se : VoH = 15V 


Vcc =4.75V, VIH=2V, 
lot = 100 mA 

Vcc =4.75V, ViH=2V, 
lot = 300 mA 

1 Input current at maximum input voltage Voc =5.25V, V;=5.5V 
NH High-level input current Vcc =5.25V, Vy=2.4V 
Ne Low-level input current Vcc =5.25V, V,;=0.4V 
lccH Supply current, outputs high Vcc = 5.25V, V, =90 
'ccL Supply current, outputs low Voc =5.25V, Vj =5V 


VoL Low-level output voltage 





fan typical values are at Voc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT 


tpLH Propagation delay time, low-to-high-level output | 1325 | ons | 
AL = 60.0 es 
ee A 












tpy_ Propagation delay time, high-to-low-level output 











tTLH Transition time, tow-to-high-level output 








tTHL Transition time, high-to-low-level output 








| VoH High-level output voltage after switching = | = 4] Vg =15V, 19 ¥ 150mA 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4 V Vec OUTPUT 5V 












PULSE 
GENERATOR 
(See Note A) 







(See Note C) 





Ci = 15 pF 
(See Note B) 






TEST CIRCUIT 


OUTPUT 





VoL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy+ © 50 22. 


B. Cy include probe and jig capacitance, 
C. All diodes are 1N3064., 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN75430 ONLY) 


INPUT -1V 5V 


OUTPUT 







PULSE 
GENERATOR 
(See Note A} 





Cy * 15 pF 
(See Note B} 





TEST CIRCUIT 





VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycie < 1%, Zou, 50 2. 


B. Cy includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN75430 ONLY) 
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SERIES 75430 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 















INPUT 2.4V 5V INPUT 
"430 
431 
‘433 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER pale 
TEST "432 
(See NOTE B) C_ = 15 pF ‘434 
(See Note C) 
| 
| 
! 
OUTPUT 
cs + - «+ 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zgyz ~ 50 2. 
B. When testing SN75430, connect output Y to transistor base and ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs=15V 





INPUT 2.4V 5V 


OUTPUT 






PULSE 
GENERATOR 
(See Note A) 






CIRCUIT 
UNDER 
TEST 
(See Note B) 







C_ = 15 pF 
(See Note C) 









GND [SUB 







I 

| 

! OUTPUT 

0.4V = + = SS RL ee a A = VoL 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoy_ = 50 2. 
B. When testing SN75430, connect output Y to transistor base with a 500-2 resistor from there to ground, and ground the substrate 


terminal. 
C. Cy, includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE TYPE SN75437 
CIRCUITS QUADRUPLE PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12795, DECEMBER 1980 





e Low Saturation Voltage NE DUAL-IN-LINE PACKAGE 
e Very Low Power Requirements gr ere) 
e Very Low Input Current 

e Characterized for Use to 500 mA 


e No Output Latch-Up at 35 V 
(After Conducting 500 mA) 


e High-Voltage Outputs (70 V Min) 


@ Output Clamp Diodes for Transient HEATSINK 
Suppression (500 mA, 70 V) patie 

e TTL- or MOS-Compatible Diode-Clamped 
Inputs Vcc 


e Standard Supply Voltage 





e Suitable for Hammer-Driver Applications 
@ 2-W Power Package 


e Low RgJjA...60°C/W 
e Low ReJc...10°C/wW FUNCTION TABLE 


description (EACH NAND DRIVER) 


The SN75437 Quad peripheral driver is designed for 
L H 


use in systems that require high current, high voltage, 
X L H 
L 


and high power. The SN75437 provides NAND drivers. 
H = high level, L = low level 










These devices have diode-clamped inputs as well as 
high-current, high-voltage clamp diodes on the outputs. 


X = irrelevant 


schematic of inputs and functional block diagram 


EQUIVALENT OF EACH INPUT FUNCTIONAL BLOCK DIAGRAM 


AINPUT Voc 


ENABLE 
G 


TO ONE 
OTHER DRIVER 
GND 


TO THREE 
OTHER DRIVERS 
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TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ...... Side ayes fase i aang cactals- oe ease aac awed EE Re eee eee eee 7V 
Input voltage ....... 0. cece ee ee eee Bai tea Ras a we ace et ANAS Reali we Gok Gree eaves Sisver ae ie 5.5 V 
Output current (see Note2) ............- ee eee eT santo eae) Dvapeecdse. ait e shiis ania eevtaet ncaa eee 600 mA 
Output clamp diode current .........0ccccceeeceas decd eB avcae ands ere Hanae ai thcec Oe, Bedi ee ee 600 mA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 3) ........ ee eee eee 2075 mW 
Operating free-air temperature ..........0; Ee ee pear ee ar eee eer or ee ee ae re ee ... OCto 70°C 
Storage temperature range ............ Sut Ga bh alte dy etcetera peda Ag tot aes weeeese 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package ....... Pie mae poe wie ee ees eee . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ......... avae ciate ate are Gare. 290°C 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VCC... wee ee ee ee ee ee ee ee ee eee » 4.75 5 5.25 V 
Operating free-air temperature, TA ........-.-000% Sines Wh Bote seth Al cg soot, ts 0 70 «86°C 


NOTES: 1. Voltage values are with respect to network ground terminal]. 
2. All sections of thls quad circult may conduct rated current simultaneously, however power dissipation averaged over a short time 
interval] must fall within the continuous dissipation ratings. 
3. For operation above 25°C free-air temperature, derate linearly to 1328 mW at 70 C at the rate of 16.6 mw/C. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[Win Hsh-ovel input voltage ———SSCidPS 
Vip Lowrlovel input voltage | 
Voo=476V, = 12 mA 


Vcc = 4.75 V, VIH=2V, 
I High-level output current A 
OH ‘i J ViL=08V, Von=70V ‘ 


vegeaysv, PloL=200ma | 01808 

ibe v 
Vee=475V. In 100A 
[Ve(D) Output clamp diode forward voltage | Voc=475V, ip=600mA_ | 06 1.216] v 
rf High-level input current [Vveo=5.25V, wj=s25v~| oor 10 na 


lec Supply current, outputs low Vcc = 5.25 V, V)=5V 

























VOL Low-level output voltage 










Tall typical values are at Vec=5V.Ta®= 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


tPLH Propagation delay time, !ow-to-high-level output 


tPpHL Propagation delay time, high-to-low-leve! output 


tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output 


VOH High-level output voltage after switching 


















70 | ns 
on 


Pp 200s 
| 200s 






CL = 30pF, R,_ = 602, 
See Figure 1 














Vs = 35V, 
See Figure 2 


lo = S00 mA, 
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TYPE SN75437 
QUADRUPLE PERIPHERAL DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vec 30 V 
R_ = 602 


OUTPUT 





CIRCUIT 
G/A | UNDER 







PULSE 
GENERATOR 












TEST _ 7 
Cy = 30 pF OH 
rene (See Note B) 
! OUTPUT { 
i-—-VYor 
= —p| fa tTHL —»| tTLH 
TEST CIRCUIT VOLTAGE WAVEFORMS 1 


NOTES: A, The pulse generator has the following characteristics: PRR = 100 kHz, Zoy_ = 50 82. 
B. Cy. includes probe and jig capacitance. 


FIGURE 1—SWITCHING CHARACTERISTICS 


Vs= 35 V 















PULSE 
GENERATOR 
(See Note A) 


CIRCUIT 











CL = 15 pF 

(See Note B) 
VOH 

OUTPUT 
ol. 
= = = = See MOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoy-¢ = 5022. 
B. Cy. includes probe and jig capacitance, 
FIGURE 2—LATCH-UP TEST 
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INTERFACE 


TYPE SN75441 


CIRCUITS DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 


Characterized For Use To 100 mA 


No Output Latch-Up at 20 V (After 
Conducting 100 mA) 


High-Speed Switching 
Positive OR Logic 


Versatile Interface Circuits for Use 
Between ECL and High-Current, High- 
Voltage Systems 


Inputs are Compatible with Series 10000 
ECL and Other Similar ECL Families 


Standard Supply Voltages 


description 


The SN75441 is a monolithic dual ECL-compatible 
peripheral driver and interface circuit. The device 
accepts standard input signals from ECL families and 
provides high-current and high-voltage output levels 
suitable for driving MOS and TTL circuits. Typical 
applications include high-speed logic buffers, line 
drivers, MOS drivers, and memory drivers. 


The device has one in-phase and two out-of-phase 
ECL-compatible inputs per driver. By proper 
connections of the inputs, the SN75441 may be used 
three ways: positive-OR gate, differential ECL line 
receiver, or inverting gate. Some applications require 
one input per gate to be connected to an externally 
generated ECL reference voltage, Vpp. 


The SN75441 operates from two standard supplies, 
the TTL Vcc supply and the ECL V¢ée_E supply, and 
is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF INPUTS 
Vcc 


JOR N 


BULLETIN NO. OL-S 12479, DECEMBER 1976—REVISED AUGUST 1977 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


NC 2Y 


NC—No internal connection 








FUNCTION TABLE 


INPUTS 
DIFFERENTIAL 
(More positive of A or B)—C 


H (Vip = 150 mv) 


? (—150 mV < Vip < 150 mV) 
L (Vip < —150 mV) 





H = high tevel, L = low tevel, X = irrelevant 
See additional function tables in Figure 3. 


TYPICAL OF BOTH OUTPUTS 


OUTPUT 


OUTPUT 
c Y 
H L 
i 
H L 
X x 
L H 


INDETERMINATE 
L 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) . 2. 1 1 ww we ee ee ee ee ee ee ee) 6h OE V tO7V 
Supply voltage range of VEE Be ta ay Soe SG. cde 9h O59. Se ML Ain ee BO Be awe AS ee ee 6 VO VV 
Negative voltage at Vcc with respectto VEE . 1. ww ee ee ee ee ee ee ee ee ee) 6A OE V 
Input voltage range Bes a fee Ge ek a: Cat a aS ae ee Ss ok “he ee tes “Se. ee a ee VO Oy 
Negative voltage at any input with respecttoVEE . . 1 ee ee ee ee ee ee TV 
Differential input voltage ss adios I ten we tet, Suk na es cal GE, Meee we: Te cas OY es Ge tae cas ue an as He Se 
Off-state olitput voliade: 2. & a.<c-e aces Go we A KR eRe se we eee EE Se 2 Soe a e. SBN 
Output current is Gs ee ee ee et. ee So ee ee ee ee 150 mA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): 

J package 1025 mW 

N package a eee ee ; brs : : ae: say: Seb dae “a 1150 mW 
Operating free-air temperature range. 1. ww ww ee ee ee ee ee ek ee 0°C to 70°C 
Storage temperature range ee ea Bo Nhe She Ss cP Ie GSO eet ee tes es Pa ee Cor ee . -65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage 1... 1 1 1 ee ee ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ....... ee ee ee ee 260°C 





NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information Section, 
which starts on page 2-1. In the J package, the SN75441 chip is glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 


Operating free-air temperature, Ta 









definition of input logic levels (see Note 3) 
(Least (Most 


| PARAMETER 
Positive) Positive) 


[Vin tovsevel input voltage at anyinput———SSSCSCSSCSCS~dYSC be TOM | 
[Vili _Rihtovel differential input whage @eeNotweS)——SSSCSCSCS~S~CSCSSSSid 
[Vid _Lewdevel differential input voltage ee Now 3) CdS | 


NOTE 3: Differential input voltage is the voltage at the more positive inverting input (A or B) with respect to the noninverting input (C) of the 
same gate. 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 





electrical characteristics over recommended ranges of Vcc, VEE, and operating free-air temperature (unless 
otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
lon High-level output current Vec=4.75V, VipH=150mV, Von=30V | = 100 | WA | 


, loL = 10 mA 01503 
V Lowevel output volta Vee #4.75V, Vipi = —150 mv [OL = 10mA | v 
OF ee ce IDL lo. = 100 mA 035 05 
; 






; bigptieselnneut , Veg =—5.72V, Vj) =-0.7V, a, aK % 
igh-level input curren 
IH peed opted All other inputs at —5.72 V ‘ 
ow-level input curre 
VL. aaah ool All other inputs at —0.7 V Vi) =-5.72V 
Supply current from Vcc, Vcc =5.25V, Vee =—-5.72V, 

mA 

switching characteristics, Vcc =5 V, Veg = —5.2 V, Ta = 25°C 

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tTLH Transition time, low-to-high-level output PD | ons 


tTHL Transition time, high-to-low-lavel output CL =15pF, Ri =50 2, FT BT 
tPLH Propagation delay time, low-to-high-level output to = 100mA, See Figure 1 a ae 


tPHL Propagation delay time high-to-low-level output 


Vs=20V, Ig = 100mA, 
VoH __ High-level output voltage after switching eh athe 2 Vg-20 mV 













! 
Cc(H) all outputs high All A and B inputs at —0.7 V, 


, Supply current from Veg, Both C inputs at —2 V, 
EE(H) att outpus high No load, Ta = 25°C 





















iecis Supply current from Vcc, Vcc =5.25V, Vee=—-5.72V, 
All A and B inputs at —2 V, 

Both C inputs at —0.7 V, 

Ta =25°C 


all outpus low 





Supply current from Vee, 


| 
EE(L) all outputs low 









No load, 





T All typical values are at Veco =5V, Veg = —5.2 V, and Ta = 25°C. 














INPUT 5V 5V 


—0.9V 










t 
t 
OUTPUT (hpuT oo —1.3V 






PULSE 
GENERATOR 
(See Note A) 







CIRCUIT 
UNDER 
TEST 






Ci 2 15 pF 1 
(See Note B) t—tpeHi—>} h—teLH ae 








OUTPUT 
-2V -13V = 52V = = 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyy * 50 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1 — SWITCHING TIMES, EACH DRIVER 
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TYPE SN75441 
DUAL ECL-COMPATIBLE PERIPHERAL DRIVER 





PARAMETER MEASUREMENT INFORMATION 


INPUT 5V Vs =20V 













OUTPUT 
PULSE 
GENERATOR 
(See Note A) CIRCUIT 
UNDER Cy = 15 pF 
(See Note B) Vou 
OUTPUT \ / 
—— = — VoL 
—2V -1.3V = —-5.2V = = 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, % 502. 
B. Cy includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST, EACH DRIVER 








TYPICAL APPLICATION DATA 


positive-OR gate inverting gate 


Y 
A 
B 
Y =A+B 


Y 
Cc 
FUNCTION TABLE = VY=& — 


INPUTS OUTPUT FUNCTION TABLE 


L: 
C at Veg H 
H 


differential ECL line receiver 


C = Aand/or B Y 
Cc The one in-phase (C) and two out-of-phase (A and B) 
Y=¢ 7 





inputs per driver permit much flexibility when using 

the SN75441. By connecting the correct input to an 

FUNCTION TABLE externally generated Veep (ECL reference supply 
voltage), positive-OR gate or inverting gate functions 
may be obtained. The Vgp reference voltage may be 
generated by connecting the output of any ECL gate 
to its out-of-phase input, by using the Vgp pin of 





certain ECL devices such as SN10115, or by other 

A not used but a ; ‘ ‘ 
methods. By driving the correct inputs differentially, 
connected Ow these devices may be used as differential ECL line 
receivers and no Vpp reference voltage is required. 
connected ow An unused out-of-phase input may be connected 
Fie Wiancievel sie lap leven seSinmatavane low or connected to the other out-of-phase input 

Vap = Reference Supply voltage for SN10000 Series ECL. of the same gate in many applications. 


FIGURE 3—FUNCTIONS 
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INTERFACE 
CIRCUITS 


SERIES 75446 
DUAL PERIPHERAL DRIVERS 





BULLETIN NO. DL-S 12630, DECEMBER 1978 — REVISED NOVEMBER 1980 





e Very Low Power Requirements 
e Very Low Input Current 
e Characterized for Use to 350 mA 


e No Output Latch-Up at 50 V (After 
Conducting 300 mA) 


e High-Voltage Outputs (70 V Min) 


e Output Clamp Diodes for Transient 
Suppression (350 mA, 70 V) 


e TTL- or MOS-Compatible Diode-Clamped 
Inputs 


e Standard Supply Voltage 
e Suitable for Hammer-Driver Applications 


description 


Series 75446 dual peripheral drivers are designed for 
use in systems that require high current, high voltage, 
and fast switching times. The SN75446, SN75447, 
SN75448, and SN75449 provide AND, NAND, OR, 
and NOR drivers, respectively. These devices have 
diode-clamped inputs as well as high-current, high- 
voltage inductive-clamp diodes on the outputs. 


Series 75446 drivers are characterized for operation 
from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT] TYPICAL OF ALL OUTPUTS 


OUTPUT 





TEXAS INSTRUMENT 











SN75446 JG OR P DUAL-IN-LINE PACKAGE 
FUNCTION TABLE (TOP VIEW) 


(EACH AND DRIVER) Veo 2A 


2¥ CLAMP 


tH = high level 


L = low level 
1Y 


positive logic: Y = AS 
JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


2¥ CLAMP 





SN75447 
FUNCTION TABLE 


(EACH NAND DRIVER) 


OUTPUT 
fA s| 


Vcc 2A 


H = high level 


L = low level 
Y 


positive logic: Y = AS 





JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


SN75448 
FUNCTION TABLE 


(EACH OR DRIVER) 


OUTPUT 
ae ee 


Veo 2A  2¥ CLAMP 





H = high level 


L. = tow level 





SN75449 JG OR P DUAL-IN-LINE PACKAGE 


FUNCTION TABLE 
(EACH NOR DRIVER) 


OUTPUT 
A s| oY 


(TOP VIEW) 






H = high level 


L = low level 








WY 


Positive logic: Y=A+S 


Copyright © 1980 by Texas Instruments Incorporated 
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SERIES 75446 
DUAL PERIPHERAL DRIVERS 


(a rar IE A GT TO TF EB IT EE SA ER TTI SEEMED 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2 6. ee ee ee TV 


AMIpLit Voltage: st ko eed ca Kee ee SS Se Ce we ee A a OG See He. Se eo we eB DO 
Output current (see Note 2)... 1 1. ww we ee ee tw ee wt we ww ew wt ww we 400 MA 
Output clamp diode current . . . 2... 1 ee ew ew ew ww we ee et ee we we et ew ew ee 400 MA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 3): 

IG package: e.g wi aoe ew Re He SE HA we ee Bee ee SS 2 BZ mW 

Ppackage: x 56> a goin he ects ce a Ee a ee a a ee SOOO WY 
Operating free-air temperature... 1 ww we ee ee ee ee ee ew ee we ee ee §6OC to 70°C 
Storage temperaturerange . 1. ww we kk ee ee ee ee ee ee ee ee ww ee = 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package .......-..- 62.4 « 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ........ 6.442.444. . 260°C 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage: VCC. <4 & H Biwi Oe a we We. & ee we oe ae OSG 5 5.25 V 
Operating free-air temperature... 1 1 we ee we ee 0 70 49°C 





NOTES: 1. Voltage values are with respect to network ground terminal. 
2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 


interval must fall within the continuous dissipation ratings. 
3. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on Page 13. In the JG package, SN75446 through SN75449 chips are glass-mounted. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN -TYPt MAX | UNIT 
Vii High4evel input voltage eee eS eee 
ViL Lowevel input voltage aes ee 






VIK Input clamp voltage 


Voc =4.75V, Vin =2V, 
| High-level output t 
OH ightevel output curren ViL=08V, VoH=70V 













Vcc = 4.75 V, oa P1003 | 
Vin = 2V. ES A 0.4 5 
Vit = 0.8 V 45 06 
Vog=475V, 1oH= 100nA 
Vog=476V, Iq = T00uA 
Veo=4.75V, Ip=350mA | 06 1.2 16 
iy Highievel input eurrent___—_—=———S~S~S~S~s (gg BBV, v= szsv | Oo 10 
P18 | 







VOL Low-level output voltage 









1 Low4evel input current Veer =5.25V, V)=0.8 V 
sic. 


Supply current, outputs high 





3 





: 


SN7 vizo |B 
V = 5, : 
co“ 8.25 V.FV tev _| 18 


VI 
Vv; 20 
V 
SN7544 Twieo [ote 
Twiesv [te 
Tvieo | 18 = 
vi a es 


ICCH 





BE 






: 


Vcc = 5.25 V 
oe 
SN75449 


Supply current, outputs tow 





ICCL 





: 









£ 


TAI typical values are at Veg = 5 V, Ta = 25°C, 
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GQALVUYOdUYOINI 


SLNAWNULSN] SVXAL 


6b-D 


switching characteristics, Vcc = 5 V, TA = 25°C 


sw7eaas | swrsea7__ | snveaa8 | _SN7eea__ 
NpITIONs |-——SN75446___ 
PARAMETER one MIN TYP MAX| MIN TYP MAX| MIN TYP MAX| MIN TYP MAX 


tp_H Propagation delay time, low-to-high-level output C, = 30 pF 300 750 300 750 300 750 300 750 
tp Propagation delay time, high-to-low-level output ah 100 . 200 500 200 500 200 500 200 500 
ee o 


tTLH Transition time, low-to-high-tevel output | 50 oof 50 100] 50100 


tTHL Transition time, high-to-low-leve! output 












VOoH_ High-level output voltage after switching 










SN75446 iNPUT 1.5V 


SN75448 
Vcc 30 V 


2.4V 
SN75446 [ 


INPUT 


R, = 100 8? 






OUTPUT 













CIRCUIT 
PULSE SIA | UNDER 
GENERATOR TEST | | VoH 
(See Note A) C= 30 pF 90% 
SN75448 l eee nee OUTPUT 
SN75449 Le Vv 
( j an qe ame VOL 
= hia eal > *TtH 
0.4V ~ OPEN = 
TEST CIRCUIT | VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zy5yz = 50 2. 
B. C, includes probe and jig capacitance, 


FIGURE 1—SWITCHING CHARACTERISTICS 





SUJAING TWHIHdIYSd 1VNG 


9bPS2 Si1W3dS 





SERIES 75446 | 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


Vs =55V 


INPUT 2.4V 5V . 











2mH 
SN75446 
SN75447 
180 2 
PULSE 
OUTPUT 
GENERATOR O A CIRCUIT 
(See Note A) R UNDER 
Ci = 15pF 
(See Note B) 
SN75448 | 
SN75449 GND | SUB 
0.4 V = iL = — 


TEST CIRCUIT 


SN75446 


SN75448 rise 


SN75447 
sn75449 |NPUT 










OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12,5 kHz, Zout = 80 &. 
B. Cy, includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 





TEXAS INSTRUMENTS 


4-50 INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


INTERFACE SERIES 55450B/75450B 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12424, DECEMBER 1976 — REVISED AUGUST 1977 









PERIPHERAL DRIVERS FOR 
HIGH-CURRENT SWITCHING AT HIGH SPEEDS 


7 performance 
SUMMARY OF SERIES 55450/75450 


e Characterized for Use to 300 mA LOGIC OF 





) igh-Voltage Outputs 
N t 
@ No Output Latch-Up at 20 V (After oe aoe 
AND 
Conducting 300 mA) 
SN554528 NAND 
e High-Speed Switching 
; SN55454B NOR 
ease-of-design SN75450B AND? 
© Circuit Flexibility for Varied Applications SN754518 AND 
and Choice of Logic Function NAND 
: ; SN75453B ee: IG, Be 4 
°e - - = 
TTL-or DTL Compatible Diode Clamped SN75454B 
Inputs 
Standard Supply Voltages TWith output transistor base connected externatly to | 


é ite) P : output of gate. 
@ Available in Plastic and Ceramic Packages 


description 


Series 55450B/75450B dual peripheral drivers are a family of versatile devices designed for use in systems that employ 
TTL or DTL logic. The 55450B/75450B family is functionally interchangeable with and replaces the 75450 family and 
the 75450A family devices manufactured previously. The speed of the 55450B/75450B family is equal to that of the 
75450 family and a test to ensure freedom from latch-up has been added. Diode-clamped inputs simplify circuit design. 
Typical applications include high-speed logic buffers, power drivers, relay drivers. lamp drivers, MOS drivers, line 
drivers, and memory drivers. Series 55450B drivers are characterized for operation over the full military temperature 
range of —55°C to 125°C; Series 75450B drivers are characterized for operation from O°C to 70°C. 


The SN55450B and SN75450B are unique general-purpose devices each featuring two standard Series 54/74 TTL gates 
and two uncommitted, high-current, high-voltage n-p-n transistors. These devices offer the system designer the 
flexibility of tailoring the circuit to the application. 


The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B are dual 
peripheral AND, NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates 
internally connected to the bases of the n-p-n output transistors. 


CONTENTS 

Maximum Ratings and Recommended Operating Conditions 
Definitive Specifications 

Types SN55450B, SN75450B 

Types SN55451B, SN75451B 

Types SN55452B, SN75452B 

Types SN55453B, SN75453B 

Types SN55454B, SN754548 





Switching Time Test Circuits and Voltage Waveforms 
Typical Characteristics . 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN55451B SN75451B 
SN55452B SN75452B 

SN55450B UNIT 
SN55453B SN75453B 
SN55454B SN75454B 


Supply voltage, Vcc (see Note 1) Fae il 7 
PinputvoltageCSC“~S*S“~*SsSs*S*SC“‘~*~s*~‘“s~‘“SSC‘ 
[interemister voltage eoNow 2) SSCS~—CSC—CSCiSC 
[Vectosubstate volte SSCSCSCSCSCSCSC~iSCCC 
[Colleciorto-substratevoltage SSCS 
[Collectorbasevoltage@ SSCS 
[Collectoramiviervoltege eeNow a) ———SSCSC~—“‘“‘C*~‘“‘“‘~*tSCSC‘OC*Y 
[Emitierbase voltage ——SSSCSC~C“~“*~‘—‘—‘“‘“‘“‘“‘CSCSSSSC*dYSCOC‘C 
[oftatate output voltage —SSSCSC“‘“~S*S*S*‘“‘“~*S*C*‘“‘“‘“C;CSC*;t*‘*‘~*SSSCSC*dSCi 

| 500 

fe adel 

Peel 

| 55 to 125 












SN75450B 















Ga] G] G 
cy} oy Oo 


w& 
oO 


Continuous collector or output current (see Note 4) | 400 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 4) 


J package 1375 
IGpackese | 


N package 


1025 





Continuous total dissipation at (or below) 1050 
25°C free-air temperature (see Note 5) 


P package 


[Keed iernperature 1716 inch from case for TOseconds | Nor package [260 | 260 


3 3]3 


° 
QO 


0 to 70 
—65 to 150 


0 to 70 
—65 to 150 
0 
260 


Ww 
jo) 
Oo 
° 
Q 


Oo ~~ 


Ww 
Oo 


7 
35 
35 
35 
30 
00 

260 


260 





o] o 
aToO 


NOTES: Voltage values are with respect to network ground terminal unless otherwise specified. 

. This is the voltage between two emitters of a multiple-emitter transistor. 

. This value applies when the base-emitter resistance (Rgf) is equal to or less than 500 2. 

. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over.a short 


time interval must fall within the continuous dissipation rating. 


hON = 


5. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 2-1. In the J and JG packages, SN554508 through SN55454B chips are alloy-mounted; SN754508 through 
SN75454B chips are glass-mounted. 


recommended operating conditions (see Note 6) 


SERIES 55450B SERIES 75450B 
[MIN NOM MAX |MIN NOM MAx| ~ 


Supply voltage, Vcc 45 5 55 14.75 5 £5.25 
Operating free-air temperature, TA —55 125 


NOTE 6: For the SN554508 and SN75450B only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





schematic SN55450B...J 
SN75450B...JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 





Vec 
SUB 
1—E GND 
positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 
GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


) SN75450B 
PARAMETER TEST CONDITIONSt UNIT 
} MIN TYP? MAX | MIN TYP? MAX 


Vii. Lowslevel input voltage 8 a 
Vik Input clamp voltage Vec=MIN, =) =—12mA 1.2 -15 ~1.2 -15{ Vi | 
i 


VoH_ High-level output volt Vec= MIN, = VIL=O8V, | a4 33 
igh-leve) output volta : : 
OH g p ge low = 400 va 
Vcc =MIN, Vin =2V, 
VOL Low-level output voltage ce _ Vv 
lol =16mA 
Input current at maximum input A 
i Vec =MAX, Vy =5.5V mA 
input voltage 


input A AO 
eH High-level input current Vcc =MAX, Vy, =2.4V 
eo 













<[< 





input A 
Ne Low-level input current Vcc =MAX, V|, =0.4V 3 


log  Short-circuit output current 8 Vec = MAX 
IccH Supply current, outputs high Vec =MAX, Vy=0 
IccL Supply current, outputs low Vec = MAX, Vip=H5V 7 11 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAll typical valuesat Voc = 5 V, Ta = 25 °C. 
Not more than one output should be shorted at a time. 


N 
pb 
bh N ¢ 


2.8 
7 





1 


woh 
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TYPES SN55450B, SN75450B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 


PARAMETER TEST CONDITIONSTt 


ViBR)CBO Collector-Base Breakdown Voltage | I1¢ = 100HA, I¢ =O 


Collector-Emitter 
V Ic =100uUA, Ree = 5002 
(BRICER Breakdown Voltage 


V(BR)EBO Emitter-Base Breakdown Voltage |!—E=100HA, Ic =0 


VcE=3V, I¢=100mA, 

Ta =25C 

VceE=3V, Io =300mA, 
Ta = 25°C 

VcE=3V, Ic =100mA, | Note 7 







SN55450B 
MIN TYP MAX 


SN75450B 
MIN TYP MAX 







Cc 
= 
=| 





o 







Static Forward Current 
Transfer Ratio 


VcE=3V, Ic =300mA, 
Ta =MIN 


See 
: Ip=10mA, ic =100mA | See 
VBE Base-Emitter Voltage 
Ip=30mA, Ic =300mA |Note?7 


Collector-Emitter Ip=10mA, I¢=100mA See 0.25 O05 
Saturation Voltage Ip =30mA, Ic =300mA | Note 7 045 O08 0.45 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Voc =5 V, Ta = 25°C. 
NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%, 





VCE (sat) 


© 
~~] 





switching characteristics, Vcc =5 V, TA = 25°C 
TTL gates 


PARAMETER 


Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
high-to-low-leve! output 








TEST CONDITIONS 


MIN TYP MAX |UNIT 






tPLH 

















CL =15 pF, R_ = 4002, See Figure 1 


tPHL 


output transistors 


; pe _| 
[7220 [ne 
<i 
(i Falitime SSC 


+Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 











Ic = 200 mA, 1B(1) =2OmA, Ip(2) =—40 mA, 
VBEloff) =—-1V, CL = 15 pF, R,_ =50 2, 
See Figure 2 







gates and transistors combined 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 












tPLH Propagation delay time, !ow-to-high-level output 20 30 | ons | 
tPHL Propagation delay time, high-to-low-level output Ic = 200mA, C_=15pF, 20 30 | ons | 
tTLH Transition time, low-to-high-level output RL =502, See Figure 3 a a ee 
tTHL Transition time, high-to-low-level output rT a 
Vs =20V Ic ~ 300 mA, 
V High4evel output voltage after switchin ‘ Vs—6.5 
OH Peta ene eng a ah Ree = 5002, See Figure 4 ° mv 
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TYPES SN55451B, SN75451B 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55451B...JG 
logic SN75451B...JGORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
L {on state) 


L (on state) 
H (off state) 





H = high tevel, L = tow level 





positive logic: Y = AB 


schematic (each driver) 
Vec 


GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Vik Input clamp voltage Vcc = MIN, 1) =-12mA 


0.25 0.5 
loL = 100 mA 
V 
0.5 08 0.5 0.7 




















VoL Low-level output voltage 









Vcc = MIN, VIL = 90.8 V, 
Ea 


lot = 300 mA 
A 


Ny Input current at maximum input voltage Vcc = MAX, Vv, =55V 
th High-level input current Vcc =MAX, V,=2.4V 
NL. Low-level input current Vcc =MAX, V,=0.4V | mA | 
7 11 ]° 


3) 
> 






3 
> 


lccH Supply current, outputs high Vcc =MAX, VW =5V 
IccL Supply current, outputs low Vcc =MAX, V,=90 


=| 
> 





TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc =5 V, Ta = 25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 










tp_H Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-lowevel output fo ~ 200mA, Cr =15 pF, | 185 | ons 
tTLH Transition time, low-to-high-level output Ry = 50 2, See Figure 3 FB OB ns 


tTHL Transition time, high-to-low-level output 
Vs=20V, lo ~ 300 mA, 
VoH High-level output voltage after switching s 3 0 Vs-6.5 mV 
See Figure 4 
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POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 
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TYPES SN55452B, SN75452B 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 





SN55452B...JG 
SN75452B ...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 


FUNCTION TABLE 
(EACH DRIVER) 


H (off state) 


H (off state) 
H (off state) 
L (on state) 





H = high level, L = low level 





schematic (each driver) vec 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| __SN55452B_ ~—s|_——sSN7'5452B 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX | MIN TYP? MAX 


Vini__Hightevel input voltage ae a a (ee 
ViL_ Low-level input voltage P08 | 
Vik Input clamp voltage Vec = MIN, y= —12mA 


Vcc =MIN, Vi, =O8V, 














Vec=MIN, Vin =2V, 
loL = 100 mA 





VoL  Low4evel output voltage 










la a a 05 08 05 0.7 
lo. = 300 mA 
ly Input current at maximum input voltage Vec =MAX, Vy =5.5V a ee 
Vog=WAX,_Vie2aV_[ a a J 
Veo= MAX, V=OV ata [0 ma 


IccL Supply current, outputs low Vcc = MAX, Vv, =5V 





T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Vcc =5 V, Tapa = 25 C. 


switching characteristics, Vcc =5 V, TA =25°C 


tpLH Propagation delay time, low-to-high-level output 


tpHL Propagation delay time, high-to-low-level output lo ~200mA, Cy= 15 pF, 


tTLH Transition time, low-to-high-level output Ry =502, See Figure 3 


tTHL Transition time, high-to-low-leve! output 


Vs =20V, lo ~ 300 mA, 
Vow High-level output voltage after switching id Figure 4 0 ves [mw 
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TYPES SN55453B, SN75453B 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 





SN55453B...JG 
SN75453B ....JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE Wee 28 
(EACH DRIVER) 


logic 


L {on state) 


H (off state) 
H (off state) 
H (off state) 





H = high level, L = low level 





schematic (each driver) 





Resistor vatues shown are nominal. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_SNS84538 | __—‘SN754538 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP$ MAX | MIN TYP? MAX 


Vik Input clamp voltage Vec=MIN,  !)=—-12mA —1,2) —1.5 —1.2 +15 


LA 


VoOH = 30 V 
0.2 
Vv 
0 






























{oH ~=—- High-level output current 


VoL Low-level output voltage 








A 
7 






Vec =MIN, Vit =O8V, 

ee ue 0.25 05 5 0 

lot = 100mA 

Vec =MIN, ViL =O08V, 

ve a 05 08 5 0 

loL = 300 mA 
1 Input current at maximum input voltage Vcc =MAX, V;}=5.5V a ee ee 
lity ~~ High-level input current Vec=MAX, V,=2.4V a ee 
IiL___Lowievel input current Voc=MAX, Wp=0av [1-16 | 1 | mA 
lccH Supply current, outputs high Vcc = MAX, Vp=z5V PB Tt | ma 

54 


ae] 54 68] mA | 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc =5 V, Ta = 25 C., 


switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
tpLH Propagation delay time, low-to-high-level output | 185 | ons 


tpHL Propagation delay time, high-to-low-level output 19 ~ 200mA, Cy, =15 pF, 16 25 
tTLH Transition time, low-to-high-level output RL = 502, SeeFigue3 {| = = 5 8. 


trHL Transition time, high-to-low-level output 7 12 | ons | 


= tg ~ 300 mA, : 
Vou High-level output voltage after switching ae ants 9 Vs—6.5 
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IccL Supply current, outputs low Vcc =MAX, V;=0 




















TYPES SN55454B, SN75454B 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 





SN55454B .... JG 

logic SN75454B...JGORP 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) 


L | H (off state) 


H | L (on state) 
L | L (on state) 
H | L (on state) 





H = high level, L = low level 


positive logic: Y=A+B 





schematic (each driver) 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


j SN55454B SN75454B 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP} MAX |.MIN TYP? MAX 


Vin High-level input voltage Pe ee 
Vii Lowlevel input volteg ee ee, ee 



















Vik —_— Input clamp voltage Vcc =MIN, 1) =—12 mA 


PB] VT 
| 12-15 | Vv | 
V ie MIN, Vv =0.8V 
Vec=MIN, Vip=2V, 
ae ma 0.25 0.5 
lo = 100 mA 
VoL Low-level output voltage r 
















Vcc =MIN, Vin =2V, 
lo. = 300 mA 


iy input eivntat maximum putts | Vog= MAX, Wi=8BW 
Cig —Highiewelinpur curent | Vog=WAX,_vre2av_—[ a0. 
It Low-level input current Vcc =MAX, V,=0.4V PT 18 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
All typical values are at Vcc = 5 V, Ta = 25 C. 













switching characteristics, Vcc = 5 V, TA = 25°C 
ns | 
lo~200mA, C.=15pF, [2435 | ns 
AL=500,  SeeFigres [5 «8 | ne 

7 [ns 








ol 








tTHL Transition time, high-to-low-level output 12 


: ae Vs =20V, lo ~ 300 mA, 
VoH High-level output voltage after switching See Figure 4 Vs-6.5 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V 











RL = 4002 


PULSE 
GENERATOR 
(See Note A} 





(See Note C} 









Cu = 15 pF 


(See Note B) OUTPUT 


VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 





NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; © 50 2. 
B. Cy include probe and jig capacitance. 
C. All diodes are 1N3064. 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55450B and SN75450B ONLY) 


INPUT -1V 10V 


OUTPUT 









PULSE 
GENERATOR 
(See Note A) 





CL = 15 pF 
(See Note B} 


OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zoy¢ © 50 N, 
B. Cy includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55450B AND SN75450B ONLY) 
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SERIES 55450B/75450B 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 
















INPUT 2.4V 10V INPUT 

‘450B 

‘451B 

‘453B 

OUTPUT 
PULSE 

GENERATOR SaObER: INPUT 
(See Note A) TEST ‘452B 
{See NOTE B) CL=15pF ‘4548 


(See Note C) 


OUTPUT 





i ——-VoL 
jo—el— trHL jo—~y— tTLH 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou * 50 2 


B. When testing SN55450B or SN75450B, connect output Y to transistor base and ground the substrate terminal. 
C, Cy, includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs =20V 








INPUT 
‘4508 
‘451B 
*453B 


90% 







OUTPUT 






PULSE INPUT 




















GENERATOR CIRCUIT '452B 
{See Note A) UNDER ‘454B 
TEST Cy = 15 pF 
(See Note B} (See Note C) 
'453B GND SUB VoH 
‘4548 
| | OUTPUT 
04V = t£ F_UN SS VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoy_ = 502. 
B. When testing SN55450B or SN75450B, connect output Y to transistor base with a 500-22 resistor from there to ground, 


and ground the substrate terminal. 
C. Cy includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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SERIES 554508/75450B 
DUAL PERIPHERAL DRIVERS 





TYPICAL CHARACTERISTICS 


SN55450B, SN754508 SN554508, SN75450B 


TTL GATE TRANSISTOR 
HIGH-LEVEL OUTPUT VOLTAGE STATIC FORWARD CURRENT TRANSFER RATIO 
vs vs 
HIGH-LEVEL OUTPUT CURRENT COLLECTOR CURRENT 


8 





Vv c=5V 
Vip 7 08V 


90 


80 





aah HEE 





stdaea ‘ 
b aoIN| : 
| . 
B 30b-\ : 
> \ F 
wo ¢ 
t=] 

o 2 © 50 
an 
2) 

+ = 40 b> 

= iC 

<= 2 30 
= ; 3 

20 
Ft t 

0 

0 +S -10 -15 -20 -25 ~—30 -—35 —40 10 
loy High-Level Output Current—mA ee Current—mA 
FIGURE 5 FIGURE 6 


SN55450B, SN75450B 


TRANSISTOR TRANSISTOR 
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE 
vs vs 
COLLECTOR CURRENT COLLECTOR CURRENT 


Vee —Base-£ mitter Voltage—V 





Voge ( sat) Collector-E mitter Saturation Voltage—V 


10 20 40 70 100 200 10 20 40 70 100 200 400 
{Collector Current—-mA Io—Collector Current—mA 
FIGURE 7 FIGURE 8 


NOTE 7: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 
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INTERFACE SERIES 55460/75460 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12425, DECEMSER 1976—REVISED AUGUST 1977 





PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e Characterized for Use to 300 mA 
e High-Voltage Outputs SUMMARY OF SERIES 55460/75460 
e No Output Latch-Up at 30 V (After 
Conducting 300 mA) 


e Medium-Speed Switching 


ease-of-design 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL-or DTL-Compatible Diode-Clamped 
Inputs 


e Standard Supply Voltages 
e Available in Plastic and Ceramic Packages 








twith output transistor base connected externally to 
description output of gate. 


Series 55460/75460 dual peripheral drivers are. functionally interchangeable with Series 55450B/75450B and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds. Typical applications include logic buffers, 
Power drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and memory drivers. Series 55460 drivers are 
characterized for operation over the full military temperature range of —55°C to 125°C; Series 75460 drivers are 
characterized for operation from O°C to 70°C. 


The SN55460 and SN75460 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464/SN75464 are dual peripheral AND, 
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the gates internally connected 
to the bases of the n-p-n output transistors. 


CONTENTS 
Maximum Ratings and Recommended Operating Conditions 





Definitive Specifications 
Types SN55460, SN75460 


Types SN55461, SN75461 
Types SN55462, SN75462 
Types SN55463, SN75463 
Types SN55464, SN75464 
Switching Time Test Circuits and Voltage Waveforms 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 























SN55461 SN75461 
SN55462 SN75462 
SN75460 UNIT 
SN55463 SN75463 
SN55464 SN75464 





Supply voltage, Vcc (see Note 1) 
Input voltage FBS 
Interemitter voltage (see Note 2) 
Vcc-to-substrate voltage | 40 
Collector-to-substrate voltage | 40 
Collector-base voltage | 40 
Collector-emitter voltage (see Note 3) | 40 
Collector-emitter voltage (see Note 4) | 25 25 
Emitter-base voltage Ly ee | 

ar 

| 400 

| 500 

| 1375 | 

ae 

Ree cel 


Off-state output voltage 


Continuous collector or output current (see Note 5) 
Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 5) 





J package 1375 
Continuous total dissipation at (or below) JG package 


25°C free-air temperature (see Note 6) N package 


1025 


P package 


Operating free-air temperature range —55 to 125 | —55 to 125 0 to 70 


Storage temperature range —65 to 150 | —65 to 150 | —65 to 150 


Lead temperature 1/16 inch from case for 60 seconds Jor JG package 
Lead temperature 1/16 inch from case for 10 seconds N or P package |  =6260 = {| S260 


° 3 = ae 


0 to 70 
—-65 to 150 





QO 
oa ~ 


Q 
oO 
i) 
° 
@) 


300 
260 


of o 
Oyo 





NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 

2. This is the voitage between two emitters of a mu!tiple-emitter transistor. 

3. This value applies when the base-emitter resistance (Rafe) is equal to or less than 500 2. 

4. This vaiue applies between 0 and 10 mA collector current when the base-emitter diode is open-circuited. 

5. Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

6. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 2-1. In the J and JG packages, SN55460 through SN55464 chips are alloy-mounted; SN75460 through S$N75464 
chips are glass-mounted. 


recommended operating conditions (see Note 7) 


SERIES 55460 SERIES 75460 
ag SERIES SE SERIES T5800 | 


Supply vole, Veo P45 5 85 [475 5 5.25 
Operating freeeir temperature, Ta Oo 









NOTE 7: For SN55460 and SN75460 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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TYPES SN55460, SN/75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55460...J 
SN75460...JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


schematic 
Vcc 


1¥ 1B 1¢ 1E GND 


positive logic: Y = AG (gate only} 
C = AG (gate and transistor) 





GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


[_SNss460__—*(| _—=sSN75460 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYP? MAX] MIN TYP? MAX 












Vit Low-level input voltage 


Vik Input clamp voltage Vec=MIN, t)=-12mA 


; Vcc = MIN, VIL=O8V, 
VoH_ High-level output voltage 
lOH = —400 LA 
| 0s] ozs oat v 






< 


Vec =MIN, Vin =2V, 
VoL Low-level output voltage ite Vea 4 
OL = 's9m 
Input current at maximum 
ee Vcc =MAX, Vv, =5.5V mA 
input voltage 
i]. Hileveimmpavciaert VeceMax: Visony ete 
input G es 


aus a 
Me ee VEC ENO MIC OON ole oe ego ea 


los  Short-circuit output current 8 Vcc = MAX -18 -—35 -—55 /-18 -35 -55| ma | 
IcCL Supply current, outputs low Voc =MAX, V,)=5V 7 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
TAI typical values at Veg = 5 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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TYPES SN55460, SN75460 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 













SN75460 
MIN TYPt MAX 


Cc 
= 
=| 


PARAMETER TEST CONDITIONSTt 


ViBR)CBO Collector-Base Breakdown Voltage| Ic =100uA, Ie =0 


MIN TYPE MAX 








Collector-Emitter 
V(BR)CEO lc =10mA, Igp=0, See Note8 
Breakdown Voltage 


ViBRICER Collector-Emitter 
Breakdown Voltage 

VcE=3V, Ic = 100 mA, 

Ta=25°C 

VcE=3V, Ic =300mA, 

Ta = 25°C See 


VcE=3V, Ic =100mA, |Note 8 
Ta = MIN 


VcE=3V, Ic=300mA, 
Ta =MIN 


: Ig=i10mA, IG =100mA | See 
VBE Base-Emitter Voltage 
Ip=30mA, Ic =300mMA Note 8 
v Collector-Emitter Ip=10mA, Ic =100mA | See 
CE(sat) Saturation Voltage Ip=30mA, !¢ =300mA |Note 8 
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


Fall typical values are at Voc =5 V, Ta = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle S 2%. 







25 






Static Forward Current 
Transfer Ratio 










de 
—4+ 
N 


oo 


S 
ms 
a 
o : 
Ni 


0.45 





switching characteristics, Vcc =5 V, TA = 25°C 
TTL gates 


PARAMETER 


Propagation delay time, 


TEST CONDITIONS 


MIN TYP MAX |UNIT 











‘PLH 















low-to-high-level output a ‘eae = sok fe ; 
= ’ = ‘| ee Figure 
Propagation delay time, L P L 9 


TPHL 






high-to-low-level output 





output transistors 


Ic = 200 mA, IB(1) =20mA, IB(2) =—40 mA, 


tg i 
ee. Sale eee eee ae ea 
ait aera | Tan 
ae a TS 


#Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 





gates and transistors combined 












tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 

















tTHL —° Transition time, high-to-low-leve!l output | 10 20 
‘ ee Vs=30V, Ic ~ 300 mA, 
VoH High4evel output voltage after switching Rae = 5002, See Figure 4 Vs—10 mV 
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TYPES SN55461, SN/5461 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55461 ...JG 


SN75461...JGORP 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 
FUNCTION TABLE 
(EACH DRIVER) 


L {on state} 


L (on state) 
L {on state) 
H (off state) 





H = high level, L = low level 





positive logic: Y = AB 





Vcc 
1302 
. | 
GND 


Resistor values shown are nominal. 


schematic (each driver) 
B 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONST  eNzea6t UNIT 
MIN TYP? MAX | MIN TYP? MAX 
Vins High-level input voltage 2 ee 


Vi_ _ Low-level input voltage 


Vik ‘| nput clamp voltage Vec =MIN, Il) =-12mA 


! H High-l I tput t : MI Mo 
-levelt output curren 
Oo I igs VOH =35V 


Vec = MIN, Vit = 90.8 V, 
Io. = 100 mA 
Vec=MIN, Vii =08V, 
lop = 300 mA 


Ne Low-level input current Voc =MAX, V,=04V 


TFEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
: Oo 
All typical values are at Vcc =5 V, Ta = 25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 
tp_}H Propagation delay time, low-to-high-level output | 80 85 | ons 
tpHL Propagation delay time, high-to-low-level output lo~200mA, CL=15pF, | 25 40] ns | 


: ere Vs=30V, lo ~ 300 mA, 
VoH_ High-level output voltage after switching See Figure 4 Vs—10 mV 
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VoL Low-level output voltage 

























TYPES SN55462, SN/5462 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 





SN55462...JG 
; SN75462...JGORP 
logic DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L 1 H (off state) 


L 

L H]H (off state) 
H L4H (off state) 
H H{L (on state) 


H = high level, L = low level 





schematic (each driver) 
vec 





GND 





Resistor values shown are nominal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_SNss462_—«|_—_—~=«SN75462 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPt MAX | MIN TYPE MAX 


Vik Input clamp voltage Vcc = MIN, 1) =—12 mA 1.2 -15 [ -12 -15] V | 


Vcc = MIN, ViL =08 V, 
! High-I tput , : 
VOH = 35 V M 
Vec=MIN,  Vin=2V, 
= m 
VoL Low4evel output voltage OL 
Vec=MIN, Viy=2V, F re 
loL = 300 mA . . 


5 i 
oO 0.8 
ly Input current at maximum input voltage Vec =MAX, V,;=5.5V ee ee a ey 
tH = High-level input current Vcc =MAX, Vy=2.4V Po 40 
We Low-level input current Voc =MAX, Vy =0.4V | 1 1.6 | 
IccH Supply current, outputs high Vcc = MAX, V,=O0V 13 17 13 17 
IccL Supply current, outputs low Vcc = MAX, y= 5V 61 76 61 76 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Veco =5V,Ta =25 C. 


switching characteristics, Vcc =5 V, TA = 25°C 


. PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
tpLH Propagation delay time, low-to-high-level output 


tpH~_ Propagation delay time, high-to-low-level output Io ~ 200 mA, CL=15 pF, 


tTLH_ Transition time, fow-to-high-level output Ry = 502, See Figure 3 


tTHL Transition time, high-to-low-leve! output 


Vce=30V, lo ~ 300mA, 
VoH High-level output voltage after switching es Figure 4 0 Vs~-10 
igur 
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TYPES SN55463, SN75463 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 





SN55463...JG 
logic SN75463....JG ORP 
_DUAL-IN-LINE PACKAGE (TOP VIEW) 










FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


H {off state) 
H (off state) 
H (off state) 





H = high level, L. = low tevel 


positive logic: Y=A+B 


schematic (each driver) Vec 





GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Vin High-level input voltage 



























Vik Input clamp voltage Voc = MIN, =-12mA {| 1.2 -15 | —1.2 +15 
eb 
OH igh-level output curren VoH = 35 V 
VoL Low-level output voltage do] iatlleadilia Vv 
So Neer MIN: ON: 05 08 05 07 
loL = 300 mA 
Veo=MAX, Wi=sSV [Tt A 
Voo=MAX, Vi=2av [a0 TAO 
Vec=MAX, Vizoav [1 16 [= =1.6 | mA | 
Vec=MAX, Wi=8V | 8 BO mA | 
Ticce Supply current, outputsiow ———=—=s«d| Vec=MAX, Vj=0 | 876 | =| mA 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc = 5 V, Ta = 25 C, 


switching characteristics, Vcc = 5 V, TA = 25°C | 


PARAMETER TEST CONDITIONS “MIN TYP MAX |U 
tpLH Propagation delay time, low-to-high-level output | 80S CT 










tpHL Propagation delay time, high-to-low-level output Io~200mA, CL=15pF, | = 25 40 | 
tTLH Transition time, low-to-high4evel output R_ =502, See Figure 3 a ee 





tTHL Transition time, high-totow evel output 


Vce=30V lg ~ 300 mA, 
VoH_ High-level output voltage after switching is as 4 0 Vs—10 - mV 
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TYPES SN55464, SN75464 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 





SN55464 ....JG 
logic SN75464...JGORP 


FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 
(EACH DRIVER) 


H (off state) 


L {on state) 
L. (on state) 
L {on state) 





H = high tevel, L = low level 





schematic (each driver) 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Vint High-level input voltage 
Vit [Low-level input voltage 
Vik Input clamp voltage Vec =MIN, ly =-12mA 


Vcc = MIN, Vip =O.8V, f- 
1oH = High-level output current ad =25V IL 


Vec = MIN, ViH=2YV, 
lo, = 100 mA 

Vec = MIN, ViH=2VN, 
loL = 300 mA 

i Input current at maximum input voltage Vcc =MAX, V,=85. 

NH High-level input current Vcec =MAX, Wy =2. 


VoL Low-level output voltage 


We Low-level input current Vcc =MAX, V| 
IccH Supply current, outputs high Voc =MAX, Vy =O0V 





lccL Supply current, outputs low Voc = MAX, Vi= 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Voc = 5 V, Ta = 25 C.: 


switching characteristics, Vcc = 5 V, Ta = 25°C 
PARAMETER MIN TYP MAX 


lo ~200mA, CL=15 pF, 
trLH Transition time, low-to-high-level output R_ =502, See Figure 3 


tTHL Transition time, high-to-low-level output 


; re Vs =30V, IQ ~ 300 mA, . 
VOH_ High-level output voltage after switching Sie Figuie 4 Vs—10 mV 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4V Vcc OUTPUT 5V 








Ri = 4002 






PULSE 
GENERATOR 
(See Note A} 









{See Note C) 






CL = 15 pF 


(See Note B) OUTPUT 


VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 





NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ~ 50 2. 
B. C,_ include probe and jig capacitance. 
Cc. All diodes are 1N3064. 


FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55460 AND SN75460 ONLY) 


INPUT -1V 10V 


OUTPUT 






PULSE 
GENERATOR 
(Sea Note A) 





Cy = 15 pF 
(See Note B) 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle € 1%, Zoyt * 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SN55460 AND SN75460 ONLY) 
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SERIES 55460/75460 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 

















INPUT 2.4V 10V INPUT 
‘460 
‘461 
‘463 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
INPUT 
UNDER 
(See NOTE 6) L™top , 
(See Note C) ao8 
| | 
OUTPUT 
! } 
at | — ——vor 
le—el— tH pe tTLH 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; @ 502 
8. When testing SN55460 or SN75460, connect output Y to transistor-base and ground the substrate terminal, 
Cc, C_, includes probe and jig capacitence. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs=30V 






INPUT 2.4V 5V 


—l— 


461 
"462 


2 mH 





100 2 








OUTPUT 






PULSE 
GENERATOR 
(See Note A) 






CIRCUIT 
UNDER 






TEST CL = 15 pF 
(See Note B) (See Note C) 
GND | SUB Von 
| OUTPUT 
0.4V = - OM Se ae VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, = 50 92. 
B. When testing SN55460 or SN75460, connect output Y to transistor base with a 500-22 resistor from there to ground, 


and ground the substrate terminal. 
C. C, includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE | SERIES 75465 
CIRCUITS DARLINGTON TRANSISTOR ARRAYS 


BULLETIN NO. DL-S 12459, DECEMBER 1976 — REVISED DECEMBER 1980 





HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 


JORN 
e 500 mA Rated Collector Current (Single Output) DUAL-IN-LINE PACKAGE (TOP VIEW) 


e High-Voltage Outputs... 100 V 1 2 63 BCC 
e Output Clamp Diodes =o 
e Inputs Compatible with Various Types of Logic 
e Relay Driver Applications 

E 


e Higher-Voltage Versions of ULN2005A, 
ULN2001A, ULN2002A, ULN2003A, and 
ULN2004A, Respectively 


i fas} fre} {13} fib ft | fi 
aie 

Tiss ez 
28 38 48 $8 63 78 


1B 





description 


Series 75465 devices are monolithic high-voltage, high-current darlington transistor arrays. Each comprises seven n-p-n 
darlington pairs. All units feature high-voltage outputs with common-cathode clamp diodes for switching inductive | 
loads. The collector-current rating of a single darlington pair is 500 milliamperes. Outputs and inputs may each be | 
paralleled for higher current capability. Applications include relay drivers, hammer drivers, lamp drivers, display drivers 

(LED and gas discharge), line drivers, and logic buffers. 





The SN75465 has a 1.05-kQ2 series base resistor and is especially designed for use with TTL where higher output current 
is required and loading of the driving source is not a concern. The SN75466 is a general-purpose array and may be used 
with DTL, TTL, P-MOS, CMOS, etc. The SN75467 is specifically designed for use with 14- to 25-volt P-MOS devices 
and each input has a Zener diode and resistor in series to limit the input current to a safe limit. The SN75468 has a 
2.7-kQ. series base resistor to each darlington pair. This allows operation directly with TTL or 5-volt CMOS. The 
SN75469 has an appropriate series input resistor to allow its operation directly from CMOS or P-MOS utilizing supply 
voltages of 6 to 15 volts. The required input current is below that of the SN75468 while the required voltage is less 
than that required by the SN75467. 


schematics (each darlington pair) 












@ 
INPUT B INPUT B 


SN75466 SN75467 
OCOM 
OUTPUT C 
INPUT B 


SN75465: Rp = 1.05 k 
SN75468:. Rp = 2.7 k 
SN75469: Rg = 10.5k 


SN75465, SN75468, SN75469 


All resistor vajues shown are nominal and in ohms. 


Copyright © 1980 by Texas Instruments Incorporated 
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SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 


a NN a SE ag aS a NL 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


GOleCtor-emitter Voltage: © <ere 28 oie ete StS eres Sak ek we ee ah ed he RS tee ale ee 100 V 
Input voltage (see Note 1): SN75465 dk ee ee ee eee eee ee 15 V 
SN75467, SN75468, SN75469 .. 1... ee ee ee ees 30 V 
Peak collector current (see Figures 14 and 15). 01. ee ee ee ee nee eee 500 mA 
Output clamp diode current ............ Balle cee, Re fr®Se-cetar ce Sd, Se TO aati aera se ee aeste ed Motta area ace an, Beas inc eer 500 mA 
Continuous input current, SN75466 only 1... ee te ee ee ee ee ee ee ee 25 mA 
Total substrate-terminal current: J package .. 1... cee ee ee et tet tee eee ee eee —500 mA 
| NiGaCkege: it et ie sand. 3 ew Bela Be eee we we dha acpi Anes —2.5A 

Continuous dissipation (total package) at (or below) 25 C free-air temperature (see Note 2): 
PS DACKAGE:: sips. 2h ee Hany robin be Aue le aide ete wera Bua aes Boren a es 1025 mW 
DGGE asics erie Sot es eeaegs acre erry. eed Pd: eters thee aod awa Sache aesertane ys 1150 mW 
Operating free-air temperature range ........... py sige ie rane ane a ee dereet ates tated iat a ols toate tat 0°C to 70°C 
StGrage TEMPEratUre TANG > gsc soe id kw hi eee SSA doa a SS Le Wi ok wie eee Bue we ae alee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds, J package 6. wk te ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds, N package ....... cee et ew ee ee ee te es 260°C 





NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 
‘starts on page 2-1. In the J package, SN75465 through SN75469 chips are glass-mounted. 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST SN75465 
PARAMETER TEST CONDITIONS 
FIGURE 
V = 100 V, | = 0) 
ICEX Collector cutoff current CE 1 


Vc—E=100V, 1, =0, Ta = 70°C 
loft) Off-state input current 


VcE=100V, I¢=500uHA, Ta=70°C 


Vp=3V 
Viton) On-state input voltage 


VcE=2V,  I¢=350mA 


)=500unA, Ic =350mA 
ae Gas ; VR =100V 
am lode reverse curren 
R P VR=100V, Ta=70°C 


I ‘ 
VE Clamp diode forward voltage 
Cj Input capacitance 





ly = 250 vA, Ic = 100 mA 
y Collector-emitter = 350 — 7 = 200 — 
CE (sat) saturation voltage ! —! c = 


OE eee eee ea 


4-74 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


SERIES 75465 
DARLINGTON TRANSISTOR ARRAYS 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST SN75466 SN75467 
PARAMETER TEST NDITI Nit 
| PARAMETER FIGURE ST CONDITIONS _ [MIN TVP__MAX [MIN TYP wa oT 


LA 



















1;=0 
Vee=100V, [=o] 
Ta= 70°C 

Ic ; 


ICcEXx Collector cutoff current 


IM off) Off-state input current 


ly Input current 

‘ Static forward current 
FE transfer ratio 

Vilon) On-state input voltage 


Collector-emitter 





Vce =50V, = 500 nA 
° BA 
Ta =70C 


Vijz17V 


fae 
a ee Ee 
[8 [Vee=2v, ters0omal Sd SC 
= 250HA, Ic =100mA 09 1.1 09. 1.1 
tomo 
fip=0ma if ta 


Vi=OV, f=1MHz 


VCE (sat) 





saturation voltage 


im Clamp diode reverse current 


VE Clamp diode forward voltage 
Cj Input capacitance 


TEST SN75468 SN75469 | 
PARAMETER TEST CONDITIONS UNIT 
FIGURE MIN TYP MAX |MIN TYP MAX 


VceE=100V, 1)=0 
VceE= 100 V, 


| ta= 70°C 










Icex Collector cutoff current 


1 (off) Off-state input current 


Input current 


Voce = 50 V, 
Ta = 70°C 


Viton) On-state input voltage G VceE=2V ; 


1) = 250 nA, Ic = 100 mA 
ly = 350 nA, Ic = 200 mA 
1; = 500 pA, Ic = 350 mA 


VR =100V 
IR Clamp diode reverse current 7 a 3 
VR = 100 V, Ta=70'C 


VE Clamp diode forward voltage 
Cj Input capacitance 


switching characteristics at 25°C free-air temperature 


Collector-emitter 


V 
CE(sat)  oturation voltage 


Vi =OV, 











PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
tPLH Propagation delay time, low-to-high-level output Vs = SOV, R_ = 163 2, rs 80———(assisrTs es 
tPHL Propagation delay time, high-to-low-level output CL=15pF, SeeFigne9 [ 20 | os | 
VOH High-level output voltage after switching veo oY LO De Vs—20 mV 
See Figure 10 
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PARAMETER MEASUREMENT INFORMATION 


OPEN VcE OPEN VCE 


ICEX IcEXx 
OPEN _—— V; ¢—— 


FIGURE 1—IcEx FIGURE 2-Icex 





OPEN 


OPEN 


Moff) Ion) 
——p> a> 
Vi OPEN 


itt 


FIGURE 3—I1(o4#) FIGURE 4-1 


OPEN OPEN 


NPE = 
I 


if 


NOTE: 1 is fixed for measuring VcE (sat), Variable for measuring hee 


QO 
mi 


“ ve Ofe if 


i|;-—+ 
| 
tihe— 


| 


FIGURE 5—Vj (on) 


VR 
ye 
OPEN oth OPEN 


FIGURE 7—Ip 


FIGURE 6—-heeE, VCE (sat) 





FIGURE 8—VF 
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PARAMETER MEASUREMENT INFORMATION 
INPUT open Vs"50V 

‘A66 only 

2.7 kX 







R_ = 1632 


OUTPUT 


oe ee es ee oe 


(See Note A) ‘465 
‘A67 


‘468 
‘469 = 





CL = 15 pF 
ae (See Note B) 
















ek | yee ne ae Vin 
(See Note C) 
Ov 
VOH 
OUTPUT 
VOL 
VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHZ, Zouz = 50 22. 
B. Cy includes probe and jig capacitance. 
C, For testing the ‘465, ‘466, and ‘468, Vj,4 = 3 V; for the ‘467, Vj,4 = 13 V; for the ‘469, Vj,4=8 V. 
FIGURE 9—PROPAGATION DELAY TIMES 
Vs 
INPUT 
2 mH 
‘466 only 
2.7 kQ 
PULSE 
GENERATOR > — 465 OUTPUT 
See Note A 
peal ‘467 CL = 15 pF 






(See Note B) 


eg ee ee VIH 
(See Note C) 


OV 





VOH 






OUTPUT 






a VOL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, = 50 2. 
B. C, includes probe and jig capacitance. 
C. For testing the ‘465, ‘466, and ‘468, Vin = 3 V; for the ‘467, Viz = 13 V; for the ‘469, Vip, = 8 V. 


FIGURE 10—LATCH-UP TEST 
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TYPICAL CHARACTERISTICS 








COLLECTOR-EMITTER COLLECTOR-EMITTER 
SATURATION VOLTAGE SATURATION VOLTAGE 
vs | vs COLLECTOR CURRENT 
COLLECTOR CURRENT COLLECTOR CURRENT vs 
(ONE DARLINGTON) (TWO DARLINGTONS PARALLELED) INPUT CURRENT 
a > 25 500 
i § Ta #=25C el a 450 Ks poo 
s _— es clea 
HEE ee | = 
8 5 1.5 7 = é 300 
PCr 5 
: ts | eer) i & 
§ : | EF ee Aes 
8 8 08 100 
3 | 3 50 
S %5 100 200 300 400 500 600 700 800 9 % 100 200 300 400 500 600 700 800 °5 25 §0 75 100 125 150 175 200 
tc—Collector Current—mA IC(tot)—Total Coltector Current—mA 1; —Input Current—“vA 
FIGURE 11 FIGURE 12 FIGURE 13 
THERMAL INFORMATION 
J PACKAGE N PACKAGE 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
VS VS 
DUTY CYCLE DUTY CYCLE 






Fes a eC a 
Ce 
Fe ee A a Ps, SE ee 
Ta =70°C el 
N = Number of Outputs Conducting 
Simultaneously (see Note 3) 










Ic — Maximum Collector Current — mA 
w 
=) 
vo) 


N = Number of Outputs Conducting 
Simultaneously (see Note 3) 


tc — Maximum Collector Current — mA 





0 0 
0 10 20 30 40 50 60 70 80 90' 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle —% Duty Cycle —% 
FIGURE 14 FIGURE 15 


NOTE 3: For the J package, N x I¢ must not exceed 500 mA (maximum substrate current). For the N package N x Ic must not exceed 2.5 A. 
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TYPICAL APPLICATION DATA 


-SN75465 
SN75466 
Vsg SN75467 tv Vee SN75468 uy 











P-MOS 








OUTPUT 
= LAMP 
TEST 
TTL = be 
OUTPUT ms 
P-MOS TO LOAD TTL TO LOAD 
SN75465 
Vop SN75469 +V Vcc SN75468 i 
>. 2 








i 


f f 
eae 


f 








ThE s => 
OUTPUT ~ 





cmos L L {1 
OUTPUT > ~ 3 


BUFFER FOR USE OF PULL-UP RESISTORS 
HIGHER CURRENT LOADS TO INCREASE DRIVE CURRENT 
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INTERFACE SERIES 55470/75470 
CIRCUITS DUAL PERIPHERAL DRIVERS 


BULLETIN NO. DL-S 12369, MARCH 1976 — REVISED AUGUST 1977 





PERIPHERAL DRIVERS FOR 
HIGH-VOLTAGE, HIGH-CURRENT DRIVER APPLICATIONS 


performance 
e Characterized for Use to 300 mA 
@ High-Voltage Outputs 


e No Output Latch-Up at 55 V (After 
Conducting 300 mA) 


e Medium-Speed Switching 


SUMMARY OF SERIES 55470/75470 


LOGIC OF 
DEVICE 
COMPLETE CIRCUIT 
snssa7i | AND——=«dY Sa 


SN55472 
SN55473 


snssa7a [NOR _+| ve 
SN75470 ANDt 









ease-of-design 









SN75471 


e Circuit Flexibility for Varied Applications 
and Choice of Logic Function 


e TTL- or DTL-Compatible Diode-Clamped 
Inputs 


SN75473 
SN75474 





JG,P 





e Standard Supply Voltages TWith output transistor base connected externally to 
output of gate. 


e Available in Plastic and Ceramic Packages 


description 


Series 55470/75470 dual peripheral drivers are functionally interchangeable with Series 55450B/75450B and Series 
55460/75460 peripheral drivers, but are designed for use in systems that require higher breakdown voltages than either 
of those series can provide at the expense of slightly slower switching speeds than Series 55450B/75450B (limits are the 
same as Series 55460/75460). Typical applications include logic buffers, power drivers, relay drivers, lamp drivers, MOS 
drivers, line drivers, and memory drivers. Series 55470 drivers are characterized for operation over the full military 
temperature range of —55 C to 125 C; Series 75470 drivers are characterized for operation from 0°C to 70°C. 


The SN55470 and SN75470 are unique general-purpose devices each featuring two standard Series 54/74 TTL gates and 
two uncommitted, high-current, high-voltage, n-p-n transistors. These devices offer the system designer the flexibility of 
tailoring the circuit to the application. 


The SN55471/SN75471, SN55472/SN75472, SN55473/SN75473, and SN55474/SN75474 are dual peripheral AND, 
NAND, OR, and NOR drivers, respectively, (assuming positive logic) with the output of the logic gates internally 
connected to the bases of the n-p-n output transistors. 















CONTENTS 
Maximum Ratings and Recommended Operating Conditions . . . . . . 1... ess + 4-82 
Definitive Specifications 


Types SN55470,SN75470  . ww ww ww tw tt te tt th th th te 4-83 
Types SNS5471,SN75471 6 ww ww ee et tt we tk tt te 4-85 
Types SN55472,SN75472) wk kk ee et we te ae 4—86 
Types SN55473,SN75473 2 ww ww ww et tt tt tt ts 4-87 
Types SN55474,SN75474 «ww gw et wt tt te tw tt tt lt th 4—88 
Switching Time Test Circuits and Voltage Waveforms . . . 2. 2 2. 6 « © ee we eee 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75471 
SN75472 

UNIT 
SN75473 
SN75474 


Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 5) 





SN55471 
SN55472 
SN55473 
SN55474 


SN55470 SN75470 









7 
70 
70 
70 





J package 1375 1025 


Continuous total dissipation at (or below) JG package 


25°C free-air temperature (see Note 6) 


N package 


“J 





P package 
Operating free-air temperature range —55 to 125 | —55to 125 0 to 70 


Storage temperature range . —65 to 150 | —65 to 150 
Lead temperature 1/16 inch from case for 60 seconds J or JG package 300 300 
Lead temperature 1/16 inch from case for 10 seconds N or P package 260 260 


0 to 70 


A i 


~! 


OQ 
oO 


3 






NO 
f°) 
oO 





NOTES: ‘Voltage values are with respect to network ground terminal untess otherwise specified. 

. This is the voltage between two emitters of a multiple-emitter transistor. 

. This value applies when the base-emitter resistance (Rae) is equal to or less than 500 &2. 

. This vatue applies between O and 10 mA collector current when the base-emitter diode is open-circuited. 

Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short 
time interval must fall within the continuous dissipation rating. 

For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 2-1. In the J and JG packages, SN55470 through SN55474 chips are alloy-mounted; SN75470 through SN75474 


chips are glass-mounted. 


OAWN = 


o 


recommended operating conditions (see Note 7) 


SERIES 55470 SERIES 75470 
BE ail 


Operating freer temperature, TA ee 





NOTE 7: For SN55470 and SN75470 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation. 
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schematic SN55470...J 
SN75470...J OR N 


Vcc DUAL-IN-LINE PACKAGE (TOP VIEW) 


SUB 





1¥ 1B 1C 1E GND 


positive logic: Y = AG (gate only) 
C = AG (gate and transistor) 





GND 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TTL gates 


SN55470 SN75470 
PARAMETER TEST CONDITIONSt UNIT 
MIN TYPt MAX | MIN TYP? MAX 


ViH__ High-level input voltage se ee ee ee 













< 






<1< 









< 


Vit Low-level input voltage 
| 078 oa] v 


Vik Input clamp voltage Vec=MIN, t=—-12mA | -1.2) -1.5 | 
Vv High-level output volta Vec = MIN, MAE Ces 
igh- u 
OH Hig p ge ae aOOuA 
Vec = MIN, Vip =2V, 
V Low-level output volta 
oe lol = 16mA 
Input current at maximum input A Saas FT 
We an ’ Voc =MAX, VW, =5.5V mA 
input volog input ae a 
ae. nN (eck 
P82 | 
| -18 -35 -55 |-18 -35 55 | mA _| 
5: 
Some A 


input A 
WH High-level input current Vcc =MAX,  V,=2.4V 


: input A 
| Low-level input current input A_| Vcc = MAX, V;=0.4V 
e iis re 
los = Short-circuit output current Vcc = MAX 


IccH Supply current, outputs high Vcc =MAX, V,=0 
IccL Supply current, outputs low Vcc = MAX, 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fail typical values at Veg =5 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 


V,=H5V 
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TYPES $N55470, $N75470 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


output transistors 







SN55470 SN75470 


PARAMETE TEST CONDITIONSt 


VipR)CBO Collector-Base Breakdown Voltage | Ic = 100 uA, IE =0 70 


UNIT 
ae ae 
Collector-Emitter 
Vv Ic =10mA, Igp=0, See Note 8 Vv 
Collector-Emitter 
V Ic =100HA, Ree =5002 70 70 V 
(BRICER Breakdown Voltage ee Ee ee oe 


ViBR)EBO Emitter-Base Breakdown Voltage [IE = 100HA, Ic =0 PB fe Be 
VcE=3V, Ic=100mA, 

VceE=3V, tc =300mA, 

a 
Vc—E=3V, Ic =100mA, |Note 8 

Ta =MIN oo fe 
VcE=3V, Ic = 300 mA, 

See Se eee 

Notea| 1 74 | 

Gai comapernalites IB=10mA, I¢=100mA ees} —eas ee | 
TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. ; 


Ali typical values are at Voc =5 V, Ta = 25°C. 
NOTE 8: These parameters must be measured using pulse techniques. ty, = 300 us, duty cycle < 2%. 

























Static Forward Current 
Transfer Ratio 










switching characteristics, Vcc =5 V, TA = 25°C 
TTL gates 


PARAMETER 


Propagation delay time, 








MIN TYP MAX [UNIT 





TEST CONDITIONS 












tPLH 

















low-to-highlevel output 
Propagation delay time, 
high-to-low-level output 


CL=15pF, Rz_ = 4002, See Figure 1 





tPHL 






output transistors 


Delay ti 

ae 0 200m A, tatty 200A, tay = AOA 
I ime 

VBEloff)=—-1V, CL=15pF, RL_=50Q, 


t 
m iat 
= i . 
| tt Fall time 


+Voltage and current values shown are nominal; exact values vary slightly with transistor parameters. 





gates and transistors combined 










tPLH Propagation delay time, low-to-high-leve} output 
tPHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
ty Transition time, high-to-low-level output 


HL 
j ae Vs =55V, Ic = 300 mA, 
VOH High4tevel output voltage after switching Ree = 5009, See Figure 4 Vs—18 mV 
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TYPES SN55471, SN75471 
DUAL PERIPHERAL POSITIVE-AND DRIVERS 





SN55471...JG 
logic SN75471...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 


L {on state) 
L (on state) 
H (off state) 





H = high level, L = low level 


positive logic: Y = AB 


schematic (each driver) 





Vcc 
¥ : 
; Y 
: ll 
8 


Resistor values shown are nominal. 


GND 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 




























tccH Supply current, outputs high Vcc = MAX, Vv, =5V 
Icc_ Supply current, outputs low Vec =MAX, Vj, =0 


tFEor conditions shown as MIN or MAX, use the appropriate value specified under recommended Operating conditions. 
All typical values are at Voc 75 V, Ta = 25 C. 


switching characteristics, Vcc = 5 V, TA =25°C 


tpLH Propagation delay time, low-to-high-level output | 80 CT 
tpHL Propagation delay time, high-to-ow-evel output Io*200mA, CL=15pF, | 2 40 | 


ea er ee Ee 

2 ed 

Vec=MIN, 1) =—12mA aes 
VoH = 70V 

VoL Low-level output voltage loE sme V 
loL = 300 mA 

Vec=MAX, Vie2av | SOTO 

Vec=MAX, Vin04v | -1 16-116 | mA | 

a Se ee a 

se [STB | mA 









UNIT 








tTLH Transition time, low-to-high-level output R_ =502, See Figure 3 
tTHL Transition time, high-totow-level output 


P eae Vs =55V, lo ~ 300 mA, 
VoH High-level output voltage after switching See Figure 4 Vs—18 
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TYPES SN55472, SN75472. 
DUAL PERIPHERAL POSITIVE-NAND DRIVERS 





SN55472...JG 
SN75472...JG OR P 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


logic 








2B 2A 2¥ 


FUNCTION TABLE 
(EACH DRIVER) 


L | H (off state) 


L 
L HTH (off state) 
H L | H (off state) 
H Hj L (on state) 
H = high level, L = low level 





positive logic: Y = AB 


Vcc 
1309 
. | 


GND 


schematic (each driver) 





Resistor values shown are nominal. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55472 SN75472 
PARAMETER TEST CONDITIONS UNIT 
MIN TYPTt MAX |MIN TYP? MAX 


Vi High-level input voltage 


fe ee ee 
Vik Input clamp voltage Vcc = MIN, )}=—-12mMA —1.2 -15 p12 15 VL 

















Vit Low-level input voltage 















Vec = MIN, Vit =0.8V 
!oOH High-level output current ce IL-0 : f 
VoL Low4evel output voltage V 


VoH =70V 
pmA 







Vec=MIN, = Vin=2V, 






Vec=MIN, Vip=2V, 
lor = 100 mA 


lol = 300 mA 0.5 0.8 
Vec=MAX, Vi=2av | SS 
TL Low-level input current Vcc =MAX, V,=0.4V pH 1.6 | mA 


0.5 0.7 
13 17 
IccL Supply current, outputs low Vcc =MAX, V, =5V 61 76 61 76 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI! typical values are at Vee =5V,TAt25C. © 


switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT 
tpLH Propagation delay time, low-to-high-level output a a 


tPpHL Propagation delay time, high-to-low-evel output Io =200mA, CL=15pF, | = 30 50 | ns | 
tTLH Transition time, low-to-high-level output Rp =509, SeeFigue3 | = 13 25 | ns | 





tTHL Transition time, high-to-low-level output F 10 20 | ns | 
Vc=55V, lo = 300 mA, 

Vou _ High-level output voltage after switching s . 0 Vs—18 mV 
See Figure 4 
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TYPES SN55473, SN75473 
DUAL PERIPHERAL POSITIVE-OR DRIVERS 





SN55473....JG 
logic SN75473 ....JG OR P 
OUAL-IN-LINE PACKAGE (TOP VIEW) 
FUNCTION TABLE 
(EACH DRIVER) 


L (on state) 
H (off state) 


H (off state) 
H (off state) 





H = high level, L = low level 








1A 1B 1¥ GND 


positive logic: Y= A+B 





schematic (each driver) Vee 


; oie GND 


Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55473 SN75473 
PARAMETER TEST CONDITIONSt eee 
| Panawerer =| Testconormionst aap? a MIN TYP# MAX | MIN TYP? MAX 


Vinj__ High-level input voltage ee 
















ViL Low-level input voltage 


Vik  tnput clamp voltage Vcc = MIN, 1) =—12mA 


' High-level output current Vec = MIN, VIH = 2, 
OH igh-ievel Output curre Vou = OV 


Vcc = MIN, ViL =O8V, 
lot = 100 mA 





VoL Low-level output voltage 








Vcc = MIN, ViL FO8V, 
ol = 300 mA 


Ye Low-4evel input current Vcc = MAX, We =0.4V | 1 
| lecH Supply current, outputs high Vec =MAX, Vy =5V _—_3__tt 
icc Supply current, outputs low Vec=MAX, _Vi= 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Ail typical values are at Voc =5 V, Ta = 25°C, 


switching characteristics, Vcc =5 V, TA = 25°C 


T3088 | 
lo™200mA, C= 15pF, [25 40 | me 
PL=500, Seo Figues [8 [ns 
ce 


: an de Vs=55V, Ig = 300 mA, 
Vou High-level output voitage after switching San Figuie4 Vs—18 mV 
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TYPES SN55474, SN75474 
DUAL PERIPHERAL POSITIVE-NOR DRIVERS 





; SN55474...JG 
logic SN75474 ...JG OR P 
FUNCTION TABLE DUAL-IN-LINE PACKAGE (TOP VIEW) 


(EACH DRIVER) 


H (off state) 


L (on state) 
L. (on state) 
L (on state) 





H = high level, L = low level 





schematic (each driver) 
Vec 





Resistor values shown are nominal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55474 SN75474 
PARAMETER 


TEST CONDITIONST UNIT 
Vi___Lowlevel input voltage a 0 
Vik Input clamp voltage Vec=MIN, =-12mA | 12 -18[ 12-18] V | 


Vcc =MIN, ViL=908V, 
1 High-level output t 
OH igh-level output curren Von = 70V 
Vec =MIN, VIH=2V, 
lo_ = 100 mA Vv 


Vcc=MIN,  Vin=2V, 
cc IH 05 O08 05 07 
loL = 300 mA 


[ir Input curventat maximum input volege | Vog=MAX, Viwsev__ | —1it it‘ A 
Clin Hiehievelinput eurent ————=—«( Veg = MAX, Vi=aav | SO] SSCS 
Veo=MAX, vizoav [1 18] 118 | ma 
CiccH Supply eurent, otputshigh | Veg = MAX, _V1=0V 

Ticcn Supply current, outputstow | Voo= MAX, _Vi=8V 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
£All typical values are at Vec=5V, TA =25 C. 























Voz_ Low-level output voltage 








switching characteristics, Vcc =5 V, Ta = 25°C 
C406 | 
lo=200mA, CL=15pF, [3050 | rs 
RL=500,  SeeFigues [8 20 | ws | 


tTHL Transition time, high-to-low-level output 


p10 20 | os | 
Vs=55V, lo ~ 300 mA, 
VoH High-level output voltage after switching Figure 4 0 Vs—18 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 2.4 V Vcc OUTPUT 5V 







Rx = 400 2 









PULSE 
GENERATOR 
(See Note A) 








(See Note C) 






CL = 15 pF 


(See Note B) OUTPUT 
















VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyz * 50 2. 
B. Cy include probe and jig capacitance. 
C. Alf diodes are 1N3064. 
FIGURE 1—PROPAGATION DELAY TIMES, EACH GATE (SN55470 AND SN75470 ONLY) 
je 0.3 1s —————+ 
INPUT -1V 10V | sr ot = a a ls el ee ee ay 
INPUT 15V5¢ | 15V 
| 
10% | | sox ov 
OUTPUT { | 
PULSE ; <5 be—oh-<B ns : 
GENERATOR Lim ta col le t, of 
(See Note A) CL = 15 pF | I 
(See Note 8) jet] jt 
10% 10% 
OUTPUT | | 
so = = 90% 90% 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: duty cycle < 1%, Zou, ¥ 60 2. 
B. Cy includes probe and jig capacitance. 
FIGURE 2—SWITCHING TIMES, EACH TRANSISTOR (SNS5470 AND SN75470 ONLY) 
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SERIES 55470/75470 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 




















INPUT 2.4V 10V INPUT 
"470 
‘471 
‘473 
OUTPUT 
PULSE 
GENERATOR CIRCUIT 
(See Note A) UNDER INPUT 
TEST 472 
{See NOTE B) CL=15pF '474 
(Sea Note C} 
‘473 
‘474 
OUTPUT 
0.4V 1 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, © 50 2 
B. When testing SN55470 or SN75470, connect output Y to transistor base and ground the substrate terminal. 
C. C_. Includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES OF COMPLETE DRIVERS 


Vs =55V 









INPUT 2.4V 5V 


or 


470 
"471 
‘472 


2mH 


180 2 









OUTPUT 






PULSE 
GENERATOR 
(See Note A) 






CIRCUIT 
UNDER 






TEST C; = 15 pF 
(See Note B) jes ak Cc) 
GND {SUB 
V 
474 OH 
| 1 OUTPUT 
0.4V = = a — ge VOL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zou, = 502. 
B. When testing SN55470 or SN75470, connect output Y to transistor base with a 500-2 resistor from there to ground, 
and ground the substrate terminal. 
C, C includes probe and jig capacitance. 


FIGURE 4—LATCH-UP TEST OF COMPLETE DRIVERS 
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INTERFACE 
CIRCUITS 







@ Characterized for Use to 300 mA 


@ High-Voltage Outputs (100 V Typical) 
e High-Speed Switching 


e Output Clamp Diodes for Transient 
Suppression (300 mA, 70 V) 


e TTL- or MOS-Compatible Diode-Clamped Inputs 
e P-N-P Inputs Reduce Input Current 
e Standard Supply Voltage 
e Suitable for Hammer-Driver Applications 
description 
Series 75476 dual peripheral drivers are designed for 
use in systems that require high current, high voltage, 
and fast switching times. The SN75476, SN75477, 
SN75478, and SN75479 provide AND, NAND, OR, 
and NOR drivers, respectively. These devices have 


diode-clamped inputs as well as high-current, 
high-voltage inductive-clamp diodes on the outputs. 


Series 75476 drivers are characterized for operation 
from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS 


OUTPUT 





BULLETIN NO. OL-S 12480, DECEMBER 1976 — REVISED AUGUST 1977 


@ No Output Latch-Up at 55 V (After Conducting 300 mA) 


SERIES 75476 
DUAL PERIPHERAL DRIVERS 


JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


2¥ CLAMP 


Veco 2A 


SN75476 
FUNCTION TABLE 


(EACH AND DRIVER) 


OUTPUT 
pA s|Y 











1v 





JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


H = high level 


L. = low level 


$N75477 
FUNCTION TABLE 


(EACH NAND DRIVER) 





OUTPUT 
[A s| oY 


H = high level 





L = low level 


JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


2a 2¥_~ CLAMP 
SN75478 
FUNCTION TABLE 


(EACH OR DRIVER) 


ane Eee 






H = high fevel 


positive logic: Y=A+S 


JG OR P DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





L = low level 


2A 2¥ CLAMP 


SN75479 
FUNCTION TABLE 


(EACH NOR DRIVER) 





H = high level 


L = low level 


positive logic: Y= A+S 
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SERIES 75476 
DUAL PERIPHERAL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; Veo (see Note i)? aweuoaeaw SS hw ot Ow Re Ow wwe eRe 2 ee Cee TV 
IMpUt Voltage” (0. 4. a es Se a ee Re i ae Citta ie a a 884 wire oat te se ae a 5.5 V 
Continuous output current (see Note2) . 2... ee ee ee ee ee ee ee ee ee ee ee 400 mA 
Peak output current: ty <10ms,duty cycle<50% . .. 1... 1 ee ee ee eee ee ee ee BOO MA 
tw <30 ns, duty cycle <0.002% . .. 1... 1 eee ee et ee ee te we ee et OA 
Output clamp diode current . . . 1... 1 ee we te ee ee 400 mA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 3): 
JG package. ie ae goed eS wi Sis Sv a a Ore OR Be. ee ee a we a a, @ a ow BPO 
PPackage? es: ede wl Mae BR Se Ey GH BA Awe ES we ee a ee et STOO 
Operating free-air temperature St 2ii. <> “Gin Za? ee BD nas, Mas Sees he che cee ee cae cee CR Oe ee a, Wo fe a 0°C to 70°C 
Storage temperature range Ch ay Ay Ak BS he la SG he RS a TRE A BS de Ris | he . . . —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JGpackage «2 1 ww ee eee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ........ 6 6. «© © es we ee es 260°C 


recommended operating conditions 





MIN NOM MAX UNIT 
Supply Voltage, VeG cs me & a we He ee EO BS eH Ow Se 4.5 5 5.5 V 
Operating free-air temperature... 1 ww ek ee ee ee ee 0 70 «326°C 


NOTES: 1. Voltage values are with respect to network ground terminal, 
2. Both halves of this dual circuit may conduct rated current simultaneously; however, power dissipation averaged over a short time 
interval must fall within the continuous dissipation ratings. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section, which 
starts on page 2-1. In the JG package, SN75476 through SN75479 chips are glass-mounted. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[Win __Wishievelinput volte SCC 
PViL_ Lewlevel nputvortage SS 
098 


Veco =4.5V, Vip =2V, 
1OH High-level output current ve 
Vit =0.8V, VoH=70V 


lot = 100 mA 
loL = 175 mA 











MIN TYPt MAX |U 


- 


1 
— 
wo 


_ 
= 
oO 
Oo 












VOL Low-level output voltage 


= .~ = 


lIoL = 300 mA 0.33 0.6 
ViBR)IO Output breakdown voltage Voc =4.5V, IoH= 100 uA 70 100 


VRIK) Output clamp diode reverse voltage Veco =4.5V, IR =100 nA 70 100 
VF(K) Output clamp diode forward voltage Veco =4.5V, Ip =300mA 0.8 1.15 
WH High-level input current Veco =5.5V, Vj, =55V 


. A input -—80 -—110 
Ne Low-level input current Vec =5.5V, Vjy=08V 


10 17 


—_ 


_ 
“J cep) 


SN75476 Vp=5V 
Supply current, outputs high sNzoe Vv 55V 10 
SN76479 07 
SN75476 478 
Supply current, outputs low Ne V 55V Mpa ey 54 75 a 
cc =5. 
SN75478 54.75 





T All typical values are at Voc = 5 V, Ta = 25 C. 
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G3aLlvuyuoduyooni 


SLNAWNULSNI SVXAL 


c6-b 


switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TESTCONDITIONs [|-—-SN75476___|_ ss SN75477_—|_—SN75478_—|_—_SN75479 
MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output C 30 pF 100 200 100 200 100 200 100 200 
L= ’ 


tpH_ Propagation delay time, high-to-low-level output = er 200 300 200 300 200 300] © 200 300 
Pato ’ 


STLH Transition time, low-to ightevel output | [50100] 50 v00[ 50 100] 50100] 
— - - See Figure 1 


VoOH High-level output voltage after switching 
















2.7V 


SN75476 INPUT 1.5V 


INPUT  2.4V Vec 30V SN75478 


ae 


SN75476 
SN75477 





SN75477 input 









SN75479 
OUTPUT 
CIRCUIT 
PULSE SK | unoer | 

GENERATOR alerts 
(See Note A) | CL = 30 pF 

SN75478 | pee Nowe? OUTPUT oa 

SN75479 

= = HL TTLH 
0.4V OPEN au : 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following characteristics: PRR = 1 MHz, Zou; = 50 22. 
B. Cy. includes probe and jig capacitance, 


FIGURE 1—SWITCHING CHARACTERISTICS 





SYJAIHG 1WHIHdIHdad TYNG 


9/0SL Siludds 





SERIES 75476 
DUAL PERIPHERAL DRIVERS 





PARAMETER MEASUREMENT INFORMATION 











Vs =55V 
INPUT 2.4V 5V é 
2 mH 
SN75476 
SN75477 
180 2 
PULSE q 
GENERATOR A CIRCUIT a— OUTPUT 
(See Note A) UNDER 
TEST 
Ci = 15pF 
(See Note B) 
SN75478 | 
SN75479 GND | SUB 
ov 6CUS ae ge: “gh 
TEST CIRCUIT 


SN75476 


sn75478 [INPUT 


SN75477 INPUT 
SN75479 










OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 2, 
B, C,_ includes probe and jig capacitance, 


FIGURE 2—LATCH-UP TEST 
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INTERFACE 
CIRCUITS 


— TYPES UDN2841, UDN2845 
QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS 


BULLETIN NO. OL-S 12791, DECEMBER 1980 





NE DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e For Use with Negative Supplies 

e Current Sink. ..UDN2841 

e Sink or Source Combination ... UDN2845 
e Output Current Capability...1.5A 

e High Output-Voltage Capability ...50V 
e Preamplifier for High Current Gain 


e Inputs Compatible With TTL, DTL, and 
5-V CMOS 


e Reliable Monolithic Construction 


1E, 3E, & HEATSINK 


4 3 
4E inepuT Voc ~s=—=\ INPUT 3C 


e Designed to be Interchangeable with 
Sprague UDN2841 and UDN2845 


description 1E, 3E, & HEATSINK 


Vv = Substrate 





The quadruple darlington switches are monolithic bi- 
polar devices especially designed for high-current, high- 
voltage peripheral driver applications. The devices are Voc 103 
designed to offer solutions to interface problems eines Caer 
involving electronic-discharge printers, bipolar and 
unipolar dc motor drivers, telephone relays, LEDs, 
PIN diodes, and other high-current loads operating 
from negative power supplies. 






10k2 7.2k2 
The UDN2841 is intended for current-sink applica- 
tions with the load connected to ground and the 
device switching the negative supply. The UDN2845 


TO3 
OTHER DRIVERS 
GND 


W = Substrate 


is a sink and source combination for use in bipolar 
switching applications where both ends of the load 
are floating. The UDN2841 and UDN2845 each 


UDN2841: R = 15 kQ each channel 
UDN2845: R = 15 kQ channels 1 and 3, R = 1 kM], channels 2 and 4 
Resistor values shown are nominal, 


feature inputs that are compatible with standard TTL, DTL, and 5-volt CMOS signals. The p-n-p input transistor serves 
as a level translator and the first n-p-n transistor stage is designed to provide sufficient current gain to drive the output 
darlington-connected pair. 


Driver channels 2 and 4 have uncommitted collectors and emitters while channels 1 and 3 have emitters internally 
connected to the substrate. For proper operation these emitters and the substrate must be connected to the most- 
negative supply voltage. 


The UDN2841 and UDN2845 are characterized for operation from 0 C to 70°C. 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 





CONGCTOrCMITtERVOIGOS: sat eee ce cee Nadie a Bae ie Se see ae Re or ee AE OO ENE RE are 50 V 
Supply Voltage; Vee (See: Note] acs5a 5 Ge Sew enue i ad © Wa ee I Sek ee eo: Oe ae ee are ae 10 V 
INPUT VOULADE: :. wins55, wna hi de erg a Aw ag ah ick a ee See Heth Be A AEE OG ace ae hee WR Ee wre 10 V 
SUDSTFALEVOIGHS. nc. pcwidvacear ech. M 8-w @Gn e-elec eke a inane hag ad, a6 ew ie ere OS Sara W'h Rae wee ee —50 V 
PEAK OUTDULCUITENE 6.6.5. 2-die rere aS wick we ote esse Gece eee a oe ae Gerais do wane Bee aceite ee ee ere 1.75 A 
Total power dissipation at (or below) 25°C free-air temperature (see Note 2) 6... ee ee eee 2075 mW 
Operating free-air temperature range 6. ke ee cee cee een ee eee teen ewes 0°C to 70°C 
SlGrade temperature FANGS. sick sacs a eo a eae 2 Ge te es ede Roe: Ooh eS ee es a ee eS —55°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds 1.1... 0... ce ee te eee eee ee ew eee 260°C 
NOTES: 1. All voltage values, except collector-emitter voltage, are with respect to the network ground terminal. 


2. For operation above 25°C free-temperature, derate to 1328 mW at 70°C at the rate of 16.6 mw/C. 





Copyright © 1981 by Texas Instruments Incorporated 
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TYPES UDN2841, UDN2845 | 
QUADRUPLE HIGH-CURRENT DARLINGTON DRIVERS 





electrical characteristics at 25°C free-air temperature (unless otherwise noted), Vcc = 5 V, see 
figures 1 and 2 


PARAMETER TEST CONDITIONS 






UDN2841 UDN2845 
MIN TYPt MAX |MIN TyPt MAX 


VCEX (sus) eta sustaining | Vee=-50V, Vp=0.4V, Ig =100mA 50 
OR acs sees ee 
current Vee=-50V, Vin O4V, ta= 700 | ————~800| 

(Viton) Onstateinput vonage [ig=15A,SeoNowS | 
Collector-emitter = 0A ree 
fcseaatea ee 

[icons 2 





Ww 

3 

a 

3 
c 
< |< Bl< |] 2 
4 


V Vi=2.4V, See Note 3 Ho=tA | 
CE (sat) saturation voltage | 


| IO =1.5A ; 
S \ t oe x, oe Drivers 1 and 3 2.5 3.75 - 2.5 3.75 

lec Shyu tent to =0.5A, SeeNote3 /— 
(each driver) Drivers 2 and 4 25 3.75 3.75 7.5 


NOTE 3: These parameters must be measured on one output at a time using pulse techniques, ty, = 10 ms, duty cycle < 10%. 











PARAMETER MEASUREMENT INFORMATION 


Vec=5V IcEx, lo 
Vec=5V 


Adjust lo. 
R =0 for 
ICEX. 



















Adjust lo. 
R =0 for 
ICEX- 
Veg =—-40V 
{unless otherwise noted) Vee=-40V 
{untess otherwise noted) 
TEST CIRCUIT 
NOTE: UDN2841 driver channels 1 through 4 and UDN2845 TEST CIRCUIT 
driver channels 1 and 3 only. NOTE: UDN2845 driver channels 2 and 4 only 
FIGURE 1 — SINK-CURRENT DRIVER FIGURE 2 — SOURCE-CURRENT DRIVER 
THERMAL INFORMATION 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs Vs 
5 DUTY CYCLE DUTY CYCLE DUTY CYCLE 
PA eesti 
< < < 
Yt LVAINE | KL : ! 
; 1.5 aN NS es B15 : x é 
PE AXN TT RAWN é LIAN TS é feds 
POLLINA Re LL E NS 
: ' NEL os tH ; , 3 Ca 
: les 
SE SRSGLRES EEE ; 
E E E a 
Peace es ‘Paaea i WN 
Ta= 25°C ay l —— 
LS) N = Number of Outputs 2 N = Number of Outputs 2 N = Number of Outputs Hae se 
Conducting Simultaneously eu Conducting Simultaneously Conducting Simultaneously eee} 
0 0 
O 10 20 30 40 50 6O 70 80 90 100 Oo 10 20 30 40 50 60 70 80 980 100 0p 10 20°30 40 60 60 70 80 80 100 
‘Duty Cycle — % Duty Cycle — % Duty Cycle-% — 
FIGURE 3 FIGURE 4 FIGURE 5 
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INTERFACE TYPES ULN2001A THRU ULN2005A 
CIRCUITS DARLINGTON TRANSISTOR ARRAYS 
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HIGH-VOLTAGE HIGH-CURRENT DARLINGTON TRANSISTOR ARRAYS 





e 500 mA Rated Collector Current (Single Output) DUAL-IN-LINE PACAGE (TOP VIEW) 

e High-Voltage Outputs ...50 V a Mel er i = a = i on falta 

e Output Clamp Diodes i re a oe re 

e Inputs Compatible with Various Types of Logic E F E F E 7 

e Relay Driver Applications | viunie 

e Designed to be Interchangeable with Sprague KA AAAAA 

ULN2001A Series 
Detiskielishishseist 

description eS eee eee ane eee 


The ULN2001A, ULN2002A, ULN2003A, ULN2004A, and ULN2005A are monolithic high-voltage, high-current 
darlington transistor arrays. Each comprises seven n-p-n darlington pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching inductive loads. The collector-current rating of a single darlington pair is 
500 milliamperes. Outputs and inputs may each be paralleled for higher current capability. Applications include relay 
drivers, hammer drivers, lamp drivers, display drivers (LED and gas discharge), Jine drivers, and logic buffers. For 

100-volt (otherwise interchangeable) versions, see the SN75465 through SN75469. 


The ULN2001A is a general-purpose array and may be used with DTL, TTL, P-MOS, CMOS, etc. The ULN2002A is 
specifically designed for use with 14- to 25-volt P-MOS devices and each input has a zener diode and resistor in series to 
limit the input current to a safe limit. The ULN2003A has a 2.7-kQ series base resistor to each darlington pair. This 
allows operation directly with TTL or 5-volt CMOS. The ULN2004A has an appropriate series input resistor to allow its 
operation directly from CMOS or P-MOS utilizing supply voltages of 6 to 15 volts. The required input current is below 
that of the ULN2003A while the required voltage is less than that required by the ULN2002A. The ULN2005A has a 
1.05-kQ series base resistor and is especially designed for use with TTL where higher output current is required and 
loading of the driving source is not a concern. 





schematics (each darlington pair) 






e 
INPUT B 





ULN2001A ULN2002A 






O COM 
R 

a 2 OUTPUT C 
INPUT B 


ULN2003A: Rp = 2.7 k 
ULN2004A: Rp = 10.5k 
ULN2005A: Rpg = 1.05 k 


- ULN2003A, ULN2004A, ULN2005A 
All resistor values shown are nominal and in ohms. 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


CONCCTOMCIMMITIRR VOIEAGE. fara.c catia esas he pee dane Wraee  w w a  e e  e 50 V 
Input voltage (see Note 1): ULN2002A, ULN2003A, ULN2004A 2... cc ee eee eens 30 V 
WEN 2OOSA. sco an ode Sere te So ee ane Bhai wie Susan Gc aw a el ee ee van VWEV 
Peak collector current (see Figures 14 and 15) 2... ce ee ee ee te ee ee te et ee ete es 500 mA 
Continuous input current, ULN2007A only... te ew ee te te te teas dines, Qtesenes 25 mA 
Total substrate-terminal current: Jpackage 1... eee ee ee ee te ete eee ee ete ee tees ~—500 mA 
IWRACK AGE: > ve sch ace ite bre ee Bie SA ee See Ee Se ee —2.5A 

Continuous dissipation (total package) at (or below) 
25°C free-air temperature (see Note 2): Jpackage  ..... ce eee cee ee eee eee et ee teens 1025 mW 
Nipackagde: icc et oo eres se tay eae ferent eee iden 1150 mW 
Operating free-air temperature range ww ee et ee eee ee te te eee eee ene .... OCto 70°C 
Storage T6MIPeratire TanGe -Secaliis Os Se bn ee ES Wah whe SS ee ER ORE SO —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds, J package ..... tes tastes Jil SOT Os oe ei Yeu Sahat 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds, N package ......-.-200: ee re 260°C 


NOTES: 1. All voltage values, unless otherwise noted, are with respect to the emitter/substrate terminal, E. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, ULN2001A through ULN2005A chips are glass-mounted. 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST |__ULN2001A__ | ___ULN2002A_| 
PARAMETER TEST CONDITIONS pebeeala ssc UNIT 
FIGURE MIN TYP MAX|MIN TYP MAX 
vee“ V ra = 


aa ee 
Ta= 70°C 
V 
















IcEXx Collector cutoff current 


(off) Off-state input current 


transfer ratio 


‘Collector-emitter 


Vce = 50V, = 500 nA, 
Ta = 70°C 


ee) 

| 100 

e oo 
bee totes IMIR NIN a ee 
Te fears ese fe 
[\vee=2v,tg=a00mal 
i ee 

a 

a 
es i 






1) = 250 2A, lc =100mA 
1) = 350 wA, Ic = 200 mA 






VCE (sat) 





saturation voltage 


IR Clamp diode reverse current 


Ve Clamp diode forward voltage 
Cj Input capacitance 


mz 


eos Ic=350mA} 1.21.6 | 
VansoV CT SCSCSC~=* 
Va=50V, ta=7oc | ~—~+100; 
a 


V;=0 f= 1 MHz 





NO 
< 






i I I PO EE 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST ULN2003A ULN2004A 
PARAMETER FIGURE TEST CONDITIONS UNIT 


MIN TYP MAX |MIN TYP MAX 


saturation voltage a: 






ICEX Collector cutoff current 


loft) Off-state input current 


I Input current 


VceE=50V, Ic=500nA, 
Ta = 70°C 





Viz 
vie 5V 


ig = 200mA ee 5 eee 
aS 






Viton) On-state input voltage 








TELLS ice Ooms 






Collector-emitter 
VCE(sat) 






Vane 50V, ro 
VarSOV, Tar 7G | _—~i0O | 
eee ee 






IR Clamp diode reverse current 


VE Clamp diode forward voltage 
Cj Input capacitance 


ME ioe TEST CONDITIONS ——— UNIT 
PPO ee FIGURE MIN TYP MAX 
VceE=50V, 1) =0 
P ‘A 
ICEXx Collector cutoff current Ye VcE=50V, Ny=6, Ta=70°C He 


f= 1 MHz 

















=e eo Off-state input current VceE=50V, Ic =500nA, Ta=70°C 
VjpH3V 
Vilon) On-state input voltage 

















Collector-emitter 





VCE (sat) 





saturation voltage 


VoE=2V, 1g= 380m ee 


ea 
1] = 250 pA, Ic = 100 mA 
ly = 350 pA, Ic = 200 mA 
Ss lc = 350 mA 

—— 

eens 













IR Clamp diode reverse current 


Ve Clamp diode forward voltage 
Cj Input capacitance 


switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS TYP MAX ] UNIT 
tPLH Propagation delay time, low-to-high-level output See Figure 9 a ye ee ee 
I 
tPHL Propagation delay time, high-to-low-level output —see 
; Vs =50V, {9 ~ 300 mA, 
VOH High-level output voltage after sitenoe Bet Figure 10 o* Vs—20 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





PARAMETER MEASUREMENT INFORMATION 


OPEN VCE 


OPEN VCE 
IcEXx ICEX 
OPEN Vi 


FIGURE 1~—IceEx 


OPEN 
{ 
Moff) Non) 
: v1 OPEN 


FIGURE 3—I) (off) 


FIGURE 2—IcEx 





FIGURE 4-1, 
' OPEN OPEN 

Ic 

NEES 
i 

Vv 
f Vce 1 Ic ii iy ‘t fic 
NOTE: |, Is fixed for measuring VcE (sat), variable for measuring hee. 


FIGURE 5—heeE, VCE (sat) 


VR 
ye 
OPEN oath OPEN 


FIGURE 7—Ip 


FIGURE 6-Vij(on) 





FIGURE 8—-VF 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





PARAMETER MEASUREMENT INFORMATION 








INPUT 50% 50% 
f { 
} | 
| 1 
1— "PHL —>y le—tpLH— 
| { 
| I 
OUTPUT 50% 50% 
VOLTAGE WAVEFORMS 
FIGURE 9—PROPAGATION DELAY TIMES 
Vs 
INPUT 






2mH 






ULN2001A only coco 
2.7 «2 1 






PULSE 


GENERATOR OUTPUT 


-— we awa ow 













(See Note A) ULNZ002@A | | eset 
ULN2003A i ane | (See Note B) 
ULN2004A = = 
ULN2005A 
TEST CIRCUIT 
— ke—< 5 ns —+ — 10 ns 
1 J [-I- ——-—-———-- ViH 
y ! (See Note C} 
INPUT t | 
i if, t 
| OV 
i ! 
}———_———_-—- 40 bo—— $4 
VOH 


OUTPUT 





VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zout = 50 2. 
B. Cy includes probe and jig capacitance. 
C. For testing the ULN2001A, ULN2003A and the ULN2005A, Vj; = 3 V; for the ULN2002A, Vj}4 = 13 V; for the ULN2004A, 
Vip =8V. 
FIGURE 10—LATCH-UP TEST 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





TYPICAL CHARACTERISTICS 













COLLECTOR-EMITTER COLLECTOR-EMITTER 
SATURATION VOLTAGE SATURATION VOLTAGE 
vs vs COLLECTOR CURRENT 
COLLECTOR CURRENT COLLECTOR CURRENT vs 
(ONE DARLINGTON) (TWO DARLINGTONS PARALLELED) INPUT CURRENT 
7 > 25 500 
3 ede tei ete eg) eemeetOe Sica 1le of aoa 
3 Pree] eee 
: LL tt [uessomn Toco (oa Fe 
E Seed eS a 
: ; be — a ae 
ft is le 
mez oe ae 
s ‘ Pile ds: 
t i ss as ies el (ae 
8 m7 50 
: on ea a a 
> S O 100 200 300 400 500 600 700 800 0 25 50 75 100 125 150 176 200 
Ic—Collector Current—-mA Ic(tot)—Total Collector Current-mA }j—-input Current—vA 
FIGURE 11 FIGURE 12 FIGURE 13 





THERMAL INFORMATION 


J PACKAGE N PACKAGE 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs vs 
DUTY CYCLE DUTY CYCLE 


N = Number of Outputs Conducting 
Simultaneously (see Note 3) 


Se (Se a es ee ee 
100 -— EAE 


Ic — Maximum Collector Current —mA 
w 
© 
© 


N = Number of Outputs Conducting 
Simultaneously (see Note 3) 


ic — Maximum Collector Current —mA 





0 0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle — % Duty Cycle — % 
FIGURE 14 FIGURE 15 


NOTE 3: For the J package, N x Ic must not exceed 500 mA (maximum substrate-terminal current). For the N package N x Ic must not exceed 
2.5 A. 
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TYPES ULN2001A THRU ULN2005A 
DARLINGTON TRANSISTOR ARRAYS 





TYPICAL APPLICATION DATA 


ULN2003A 
+V Vec ULN2005A +V 


Vss ULN2002A 





P-MOS 
OUTPUT 





— — 


TTL 
OUTPUT 


P-MOS TO LOAD TTL TO LOAD 


Vop ULN2004A +V Vcc ULN2003A +V 









ik 








sf s| 
‘3 


i 


f 
eT 












The = 
OUTPUT ~ 





CMOS ote 
OUTPUT ~ ~ 


BUFFER FOR USE OF PULL-UP RESISTORS 
HIGHER CURRENT LOADS TO INCREASE DRIVE CURRENT 
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INTERFACE TYPES ULN2064, ULN2065, ULN2066, ULN2067 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. OL-S 12681, DECEMBER 1979 — REVISED FEBRUARY 1981 


1.5 A Max i 


DUAL-IN-LINE PACKAGE 
(TOP VIEW) 










Output Collector Current... 
e 2-W Dissipation Rating 
e High Output-Voltage Capability 


HEAT SINK, €, 
& SUBSTRATE 


e Outputs Diode-Clamped for Inductive Loads 
e Common-Emitter Circuit for Current Sink 


e ULN2064 and ULN2065 Have TTL- and DTL- 
Compatible Inputs 


e ULN2066 and ULN2067 Have CMOS- and 
PMOS-Compatible Inputs 


HEAT SINK, E, 


e Designed for Interchangeability with Sprague ee 
ULN2064 thru ULN2067, Respectively 
NC-No internal connection 


description schematic (each darlington pair) a 


The ULN2064, ULN2065, ULN2066, and ULN2067 
are monolithic high-voltage, high-current darlington 
transistor switches. Each comprises four n-p-n darling- 
ton pairs. All units feature high-voltage outputs with 
common-cathode clamp diodes for switching induc- 
tive loads. Outputs and inputs may each be paralleled INPUT B 
for higher current capability. Applications include 
relay drivers, hammer drivers, lamp drivers, display 
drivers (LED and gas discharge), line drivers, and logic 
buffers. These common-emitter circuits are designed 
to operate as current sinks to the load. 





CLAMP 


OUTPUT C 





: ULN20648, ULN = 
The ULN2064 and ULN2065 are intended for use ULN2066B, pieiesers Rin a 3k NOM. 


with TTL, DTL, and 5-volt MOS logic. The 
ULN2066 and ULN2067 are intended for use with 
PMOS and higher voltage CMOS logic. The ULN2064, 
ULN2065, ULN2066, and ULN2067 are characterized 
for operations from O°C to 70°C. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


ptt | ezoes | utn2oce | utn2067__ | ui 
[Collector-emittervoltage | | S| | tS 
[Input voltage (seeNotet) Tt | 
Penk coletnr current be Figures 12,13, end.44) —_f_18__{_1 8 _}_1§—_ 18} A 


Input current 


Total dissipati bel 25°C 

otal power dissipation at (or below) 5075 2076 Bane mae “acm 
free-air semperaturs (see Note 2) 
-Spetaina tena semperaureraree __}__dw7_|__geo70_{_u70-_{_de7@_}_"e_ 


| Storage temperaturerange ssi temperature range 
from the case for 10 seconds 
NOTES: 1. Aff voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E, 
2. For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/C. 
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TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST LN2064 Te ULN2066 | ULN2067 
PARAMETER TEST CONDITIONS REN Ne UNIT 
FIGURE 
Collector sustainin 


Voce = 50V 2} 122 
VcE=50V, Ta=70°C fT 500 
Voce = 80 V 
vk = 80V, Ta=70°C 
=2.4V 
= 


=12V = 











VCEX(sus) voltage 





Collector output 


| 
CEX cutoff current 





On-state 
input current 






3 


Mon) 





XN 

~— |S 

ao} co 
. = oy — 
oO w Nd} © 


V 2V, Irc=1A 
On-state cE” ¢ 


input voltage 






Viton) VcE=2V, Ic=1.5A, 





See Note 3 


i. 1y=625uA, Ic =500mA 





ly = 935 pA, os 750 mA 
1) = 1.25 mA, | =1.25mA, Ic=1A | 
ly = 2mA, nee 
See Note 3 
y=2.25mA, IC =1.5A, 
See Note 3 
A= 50 V 
R=50V, Ta =70°C 
ve 80 V 
“R= 80 V, Ta=70°C 
FHITA 
= See Note 3 









Collector-emitter 





V 
CE (sat) saturation voltage 






Clamp-diode 


= 
> 


reverse current 








—_ 
~ 


Clamp-diode 





forward voltage 





NOTE 3: These parameters must be risasured On one output at a time using pulse techniques. ty, = 10 ms, duty cycle <= 10%. 


switching characteristics at 25°C free-air temperature, Vcc = 5 V 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Propagation delay time, low-to-high-level output See Figure 8 dees 
ee Figur 
Propagation delay time, high-to-low-level output } ous | 





PARAMETER MEASUREMENT INFORMATION 


OPEN 
OPEN VCE 
Vi | IcEx 
OPEN ¢ 
— Ie 
FIGURE 1—VCEX (sus) FIGURE 2-IcEx 
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TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 


OPEN OPEN 
ion) | 
Vi OPEN 
rr VcE fic 
FIGURE 3—1}(9n) FIGURE 4—V1 (gn) 
OPEN 





VR 
| {8 
OPEN 
7) | VCE(sat) Tic a 


FIGURE 5—VcE (sat) FIGURE 6—Ip 


OPEN 





aa VI 
(see Note C) 















68 2, 2W 


| 
OUTPUT tPHL—— oe —iséC— BD (- tPLH 
Cy, = 15 pF 
(see Note B) OUTPUT 


GENERATOR 
(see Note A) 






NOTES: A. The input pulse is suppiied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, 2, = 50 2, 


B. C,_ Includes all probe and stray capacitance. | 
C. Vyy = 2.5 V for ULN2064 and ULN2065. Vjyj = 10 V for ULN2066 and ULN2067. 


FIGURE 8 — SWITCHING TIMES 
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TYPES ULN2064, ULN2065, ULN2066, ULN2067 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





ELECTRICAL CHARACTERISTICS 
ULN2064, ULN2065 ULN2066, ULN2067 


INPUT CURRENT INPUT CURRENT COLLECTOR CURRENT 
vs vs vs 
INPUT VOLTAGE INPUT VOLTAGE Epes 





= ce (sat) Fp tT | 
ae a = 90% 
A ULNzOeA, 
ULN2066 







< < 
| 

Es ee. = 1.0 
: E 3 TT 
£ 5 3 (| 
3 & 3 5 
rl 5 B 
a a 2 
5 ay a2 3 08 





0 2 4 6 8 10 12 VA 0.5 1 1.5 2 2.5 
tg—Base Current—mA 
Vi—Input Voltage—V Vj—Input Voltage—V 





FIGURE 9 FIGURE 10 FIGURE 11 
THERMAL INFORMATION 
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT 
vs $ 
DUTY CYCLE DUTY CYCLE puTy CYCLE 


Tas 70°C feae 
N = Number of Outputs 


= Felieleale Tas ec Ree 
N = Number of Outputs N = Number of Outputs 





< < < 
Pe Conducting Simultaneously a l Conducting Simu/taneously i Conducting Simultaneously 
s N ~ S| = 
g BEES 3 3 
5 5 5 
j its g g 
8 8 8 
E g E 
a £ E 
] BS 8 
= = = 
I | | 
2 LY 2 
0 0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle — % Duty Cycle -% Duty Cycle — % 
FIGURE 12 FIGURE 13 FIGURE 14 
TYPICAL APPLICATION DATA 


Vcc © 





edi 


a 
— 


2 
3 
4 
5 ULN2067 12 
6 
7 
8 


FIGURE 15 — RELAY DRIVER INTERFACE 
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INTERFACE 
CIRCUITS 


TYPES ULN2068, ULN2069 


QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. DL-S 12751, MAY 1980—REVISED FEBRUARY 1981 





e Output Collector Current... 1.5 A Max 

e 2-W Dissipation Rating 

e High Output-Voltage Capability 

e Preamp for High Current Gain 

e Outputs Diode-Clamped for Inductive Loads 
e Common-Emitter Circuit for Current Sink 


@ Inputs Compatible with TTL and 
5-Volt CMOS 


e Designed for Interchangeability with Sprague 
ULN2068 and ULN2069 


description 


The ULN2068 and ULN2069 are monolithic inte- 
grated circuits each consisting of four high-voltage, 
high-current n-p-n cascaded transistor switches. Each 
switch includes a first stage compatible with both 
TTL and 5-volt CMOS signal levels. The second and 
third stages form uncommitted-collector outputs with 
common-cathode clamp diodes for switching inductive 
loads. 


The ULN2068 and ULN2069 can sink up to 1.5 
amperes per switch. Applications include logic buffers, 
MOS drivers, memory drivers, line drivers, relay 
drivers, hammer drivers, lamp drivers, and display 
drivers (LED and gas discharge). The ULN2068 and 
ULN2069 are characterized for operation from 
0°C to 70°C. 


NE 
DUAL-IN-LINE PACKAGE 
‘(TOP VIEW) 










HEATSINK, E, 
AND 
SUBSTRATE 


HEATSINK, E, 
AND 
SUBSTRATE 

NC-No internal connection 


schematic (each switch) 


CLAMP 


INPUT 2.5 kQ OUTPUT 
B bed e Cc 


Resistor vajues shown are nominal. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


Collector-emitter voltage 

Supply voltage, Vcc (see Note 1) 

Input voltage 

Peak collector current (see Figures 10, 11, and 12) 


Total power dissipation at (or below) 25°C free-air temperature (see Note 2) 
Operating free-air temperature range 
Storage temperature range 





NOTES: 1. All voltage values (unless otherwise noted) are with respect to the emitter/substrate terminal E, 
2. For operation above 25°C free-alr temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mw/C, 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature, Vcc = 5 V (unless otherwise noted) 


TEST ULN2068 ULN2069 
PARAMETER 
FIGURE 













TEST CONDITIONS 















| MIN MAX | MIN MAX _| 
VCEX(sus Collector sustaining voltage ae as V,; =0.4V, Ic = 100 mA ae i ae 
[vVer=sovSCTSCCSCsYC*” 
[Vce=50V, tas7oc | soy 
Collector output cutoff current UA 
|Vce=80V00 TC 100 SF 
: 
| Pvis2av CESS] CO 
ith Sennett | a 
PMe24av, tc=s00mA | tT tt 
Tvi=2aVv, ie=750mA | aa | Ci 
| Tvi=24v,IcstA | StS |i 
_ Collector-emitter 
VCE (sat) saturation voltage nea bor eee: a 
. See Note 3 
V)=2.4V, Ic =1.5A, 
Pe ee 
Tvassov.SSSC~sSC“‘SSCSOLCOC*d 
Gisacicde Wie seentent + Ree 
[Va=sov.SCS~sYSC“‘“‘SCiLC*#C#éO 
[Va=80V,  Ta-7oe | —~+| ——it00 | 
1,75 1.75 
ee Se 
Supply current 





NOTE 3: These parameters must be measured on one output at a time using pulse techniques. ty, = 10 ms, duty cycle < 10%. 


switching characteristics at 25°C free-air temperature, Vcc =5 V 


PARAMETER TEST CONDITIONS 
Propagation delay time, low-to-high-level output 


2 
< 
> 
x 


See Figure 9 


Propagation delay time, high-to-low-level output 


= 
mo] 
= 





PARAMETER MEASUREMENT INFORMATION 





Vec OPEN 
Vec OPEN VcE 
VI ICEX 
OPEN : 
VCEX (sus) I. 
FIGURE 1—VcEX(sus) FIGURE 2-Icex 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





PARAMETER MEASUREMENT INFORMATION 
Voc OPEN 


Mion) 
Vi 


Vec OPEN 
OPEN 
Vv 


FIGURE 4—-V (on) 


VR 
: 
OPEN 
t) t. 


FIGURE 6-Ip 


FIGURE 3-1) (on) 


Vcc OPEN 





OPEN 


Icc OPEN 
Vv p 


ts 


FIGURE 8- icc 













68 2, 2W 
\ | 
OUTPUT tPHL —® ‘aaa -ol ya 
1 


Cy = 15 pF 
(see Note B) OUTPUT 





GENERATOR 
(see Note A) 






50% 





aia VOL, 


VOLTAGE WAVEFORMS 


TEST CIRCUIT 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 50 2 


B. Cy Includes all probe and stray capacitance. 
FIGURE 9--SWITCHING TIMES 
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TYPES ULN2068, ULN2069 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 


Tee ee 
N = Number of Outputs 


Conducting Simultaneously 


THERMAL INFORMATION 


MAXIMUM COLLECTOR CURRENT 


vs 
DUTY CYCLE 


Ta 80"c ReRe 
N = Number of Outputs 


Conducting Simultaneously 


MAXIMUM COLLECTOR CURRENT 


vs 
OUTY CYCLE 


Tar 7c REP 
N = Number of Outputs 


Conducting Simultaneously 


i 
“WNT 


a 
WI 
BRNGNEEGNS 


“EINE NIE 


= 


RENNES UEE 
OER 


ic — Maximum Coltector Current — A 
-I¢ — Maximum Collector Current — A 
Ic — Maximum Collector Current — A 





| Ty VY 
| LY A 


EE 


0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 80 60 70 80 90 100 
Duty Cycle — % Duty Cycle -% Duty Cycle —~ % 
FIGURE 10 FIGURE 11 FIGURE 12 





TYPICAL APPLICATION DATA 


ULN2068 


ULN2069 


TMS 1000 





FIGURE 13—RELAY DRIVER INTERFACE 
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INTERFACE TYPES ULN2074, ULN2075 
CIRCUITS QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 


BULLETIN NO. OL-S 12750, MAY 1980 — REVISED FEBRUARY 1981 





e Output Collector Current... 1.5 A Max ai Ne SARKAGE 


e 2-W Dissipation Rating (TOP VIEW) 


e High Output-Voltage Capability MSUBSTRATE 
e Output Sink- or Source-Current Capabilities 
e input Compatible With TTL or 5-V CMOS 


e Designed for Interchangeability with Sprague 
ULN2074 and ULN2075 


description 


The ULN2074 and ULN2075 are monolithic, quad- a eRe 
ruple, high-voltage, high-current n-p-n_ darlington- SUBSTRATE 
transistor amplifier devices. They feature high-voltage 

outputs with collector-current ratings of 1.5 amperes 

for each darlington pair. 


The ULN2074 and ULN2075 are unique general- schematic (each switch) 
purpose devices, each featuring uncommitted 
collectors and emitters to allow for either sinking or 
sourcing the output current. These devices offer 
the system designer the flexibility of tailoring the 
circuit to the application. Typical applications 
include logic buffers, relay drivers, lamp drivers, 
and hammer drivers. 





OUTPUT C 


INPUT B 





For proper operation, the substrate must be connected 
to the most negative voltage. eee SUBSTRATE 


The ULN2074 and ULN2075 are characterized for 
operation from 0°C to 70°C. 


absolute maximum ratings at 25°C free-air temperature for each switch (unless otherwise noted) 


ULN2074 ULN2075 UNIT 










Collector-emitter voltage 


Input voltage with respect to substrate 
Peak collector current (see Figures 9, 10, and 11) 


Total power dissipation at (or below) 25°C free-air temperature (see Note 1) 2075 2075 
Operating free-air temperature range 0 to 70 
Storage temperature range —55 to 150 —55 to 150 


Lead temperature 1/16 inch (1,6 mm) from the case for 10 seconds | = =6260——C 


NOTE 1: For operation above 25°C free-air temperature, derate total power to 1328 mW at 70°C at the rate of 16.6 mW/C. 


|_ mA 
| mW 
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TYPES ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


TEST ULN2074 ULN2075 
PARAMETER TEST CONDITIONS UNIT 
FIGURE 
VCEX (sus) Collector sustaining voltage 


VV, =0.4V, tc = 100 mA 35 
Vce = 50 V 
Vce=50V, Ta=70°C 
Voce = 80 V 


Collector output cutoff current 
Vce=80V, Ta =70°C 
=2.4V 


V 
On-state input current ! 
Vi, =3.75 V 


| Vce=2V, Ic=1A 
On-state input voltage VcE=2V, ic =1.5A, 
See Note 2 


es 3] 5 | < 


1) =625 vA, Ic = 500 mA 
1) =935 HA, lc = 750 mA 
=1.25mA, IC=1A 


p= 2mA, Ic = 1.25 A, V 
=2.25mA, Ic=1.5A, pats 
See Note 2 


NOTE 2: These parameters must be measured on One output at a time using pulse techniques, t,, = 10 ms, duty cycle < 10%. 


Collector-emitter 


V 
CE (sat) saturation voltage 





switching characteristics at 25°C free-air temperature 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Propagation delay time, low-to-high-level output See Figure 6 


Propagation delay time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 


VceE 





Vv 
ICEX 
FIGURE 1—-VcEX (sus) FIGURE 2-IcEx 
TEXAS INSTRUMENTS 
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TYPES ULN2074, ULN2075 
QUADRUPLE HIGH-CURRENT DARLINGTON SWITCHES 





Ion) 


Vi 


PARAMETER MEASUREMENT INFORMATION 


OPEN 
t 


FIGURE 4—Vj(on) 





FIGURE 3-I}(on) 


FIGURE 5—VcE (sat) 


68 2, 2W 
i | 
OUTPUT ‘PHL —— aia A tPLH 
CL=15p Vou 
L pF I 
(see Note 8) OUTPUT 50% 50% 
=e VOL 


VOLTAGE WAVEFORMS 


35 V 














GENERATOR 
(see Note A) 






TEST CIRCUITS 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 50 kHz, duty cycle = 10%, Z, = 502. 


B. Cy, includes all probe and stray capacitance. 


FIGURE 6—SWITCHING CHARACTERISTIC 
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ELECTRICAL CHARACTERISTICS 
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TYPICAL APPLICATION DATA 


TMS1000 masa 
ULN2075 





FIGURE 12—RELAY DRIVER INTERFACE WITH EXTERNAL CLAMP DIODES 
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general 


The applications have been divided into several categories. Even though a particular device is shown ina given applica- 
tion, that does not mean it is the only device that can be used. For example, the SN75451B is shown as a lamp driver. 
Depending on the voltage and current requirements, other devices may be used such as the SN75401, SN75411, 
SN75431, SN75461, SN75471, and so forth. 


The categories into which the applications have been divided are as follows: 


Lamp drivers 

Relay/solenoid drivers 

Hammer drivers 

Core memory driver and inhibit control 
Digital comparators 

Detectors 

TTL-to-MOS and MOS-to-TTL drivers 
Inverting buffers for high-current loads 
Miscellaneous applications 





lamp drivers 


Figures 1 and 2 show basic lamp driver applications. 





FIGURE 1 — LAMP DRIVER FIGURE 2 — HIGH-VOLTAGE LAMP DRIVER 
WITH INDUCTIVE CLAMP-DIODE PROTECTION 


Note that in any famp-driver application the turn-on surge current of a cold lamp may be as much as 10 times the 
normal on current; a 100-mA lamp may have a 1-amp turn-on surge. Peripheral drivers can handle 100-mA operating 
currents, but a 1-amp surge is far more demanding. The normal maximum continuous collector current rating is 300 or 
500 mA, although a 500 or 1000 mA (maximum) surge current may be sustained for duty cycles not to exceed 50% 
or 40%, respectively, with on time less than 10 milliseconds. Current peaks exceeding these maximums may cause 
device deterioration. 
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lamp drivers (continued) 


Several methods can be employed to !imit surge currents when using peripheral drivers. These methods allow 200- to 
300-mA lamps to be driven without exceeding the surge limits of the devices. One method that can be used employs 
“keep alive” resistors as shown in Figure 3. These resistors maintain off-state current at approximately 10%. This will 
reduce the surge current. 







$N75451B 


FIGURE 3 — LAMP DRIVERS WITH “KEEP ALIVE” RESISTORS 


With the basic SN75450B, SN75460, or SN75470, the availability of the gate output and base leads, as well as the 
emitter lead, allows use of several methods of current limiting. One method is to place a current-limiting resistor be- 
tween the gate output and the transistor base, as shown in Figure 4. With an operating load current of 100 mA, a 
typical hee of 50 for the output transistor, and selecting 250 mA as the peak surge, the value of the base resistor 
can be determined from the following equation: 


_VOH ~ VBE 5V 
IB (limit) 


where: 
VOH = 3.3 V (typical) 
Vee = 0.85 V (typical) 
Ic (limit) 250mA 


hee 50 


!p (limit) = SN754508 





=5mA 


Therefore: 
3.3 — 0.85 
= ts 


——— = 5002 
0,005 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 
FUNCTION 


FIGURE 4 — LAMP DRIVER WITH BASE RESISTOR SURGE LIMITING 


This method is not the best because of lack of control! over critical parameters. A worst-case condition of low VBE, 
high hfe, and high gate output would result in peak surges in excess of 500 mA. 
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Figure 5 shows a configuration that is less susceptible to variations in parameters. The emitter resistor is small enough 
to be of little significance at the steady-state on level, but will limit the peak levels. In this example, aGE1815 lamp 
was used and the actual steady-state current was 191 mA. With a typical gate Voy of 3.3 volts and a VBE of 0.95 volt, 
(at 200 mA) the transistor will saturate and limit when its emitter voltage reaches VOH — VBE, or 2.35 volts; this 
occurs at Ve/RE, or about 345 mA. Figure 6 shows the output current waveform. 


lamp drivers (continued) 
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FIGURE 5 — LAMP DRIVER WITH FIGURE 6 — OUTPUT CURRENT vs TIME 
EMITTER RESISTOR SURGE LIMITING FOR CIRCUIT IN FIGURE 5 


In this example the peak surge is sustained for about 150 milliseconds. As the lamp warms, its impedance rises and the 
load current drops rapidly to the steady-state level. Even with worst-case parameters the surge current would be under 
500 mA. The efficient performance of this type of current limiting explains its popularity for lamp-driver applications. 


Improved accuracy and consistent performance can be achieved by utilizing one of the output transistors as a 
current-sensing device to clamp the lamp driver as shown in Figure 7. In this circuit the lamp current must flow 
through the 1.9-ohm resistor in the emitter of the lamp driver. The first advantage is that the resistor is smaller than 
that required in the previous circuit, and has even less effect on the steady-state operating level. The base-emitter 
junction of Q2 is connected across the 1.9-ohm resistor, with its collector tied to the base of Q1 in a typical 
current-limiting mode. A VpeE of only about 0.6 voit begins to turn Q2 on, clamping the base drive into Q1. Clamping 
occurs at an output current equal to VgE/1.9 2, or 0.6 V/1.9 Q; the output clamp level is then 316 mA. As in the 
previous application, the surge current lasts for about 100 milliseconds before decreasing rapidly to the quiescent level 
of 190 to 200 mA. 


Two important precautions should be kept in mind when using this type of surge protection; (1) surge currents should 
not be allowed to exceed the driver surge rating under any conditions; and (2) current limiting must not take place 
during steady-state operations, as this would increase driver power dissipation and could cause failure. 
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lamp drivers (continued) 


CONTROL 


SN754508 





FIGURE 7 — LAMP DRIVER WITH CURRENT-SENSING 
SURGE PROTECTION 


Another method is basically to use two switches; one to turn on the lamp with current limiting and the second to take 
over, after a delay, without current limiting. This eliminates the effects of parameter variation without reducing the 
quiescent operating level of the lamp. Such a circuit using the SN75452B is shown in Figure 8. A high-level input turns 
Q1 on immediately, while Q2 is delayed by the input RC network, allowing about 200 milliseconds of limited-current 
warm-up before turning the lamp on fully. Figure 9 shows the current levels versus time, and the effect of the warm-up 
mode on resulting peak levels. 
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FIGURE 8 — LAMP DRIVER WITH FIGURE 9 — OUTPUT CURRENT vs TIME 
WARM-UP CIRCUIT FOR CIRCUIT IN FIGURE 8 
4~120 TEXAS INSTRUMENTS 
INCORPORATED 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPICAL APPLICATIONS 





lamp drivers (continued) 


Another interesting lamp-driver application is depicted in Figure 10, showing the SN75450B as a panel-light intensity 
control. Controllable feedback around the gate allows its operation in the linear region, thus providing variable drive to 
the output transistor. An emitter resistor as shown may be used to limit initial turn-on surges. In this application a large 
amount of power will be dissipated in the output transistor at half-power operating levels. 


Care must be taken not to exceed the total power-dissipation capability of the drivers. In a typical application the gate 
output will be only about 2.2 volts because of operation within the linear region. A control setting of about 280 ohms 
puts the gate in its linear region. A control setting of 100 to 150 ohms turns off the lamp, and a setting of 700 to 


800 ohms will yield a full-on condition. 


560 2 






SN75450B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER 
FUNCTION 


FIGURE 10 — PANEL-LIGHT INTENSITY CONTROL 


relay/solenoid drivers 


Figures 11 and 12 show typical relay/solenoid driver applications. Note that when using drivers that do not have output 
clamp diodes provided internally, these diodes should be provided externally across the inductive load as shown in 


Figure 12. 


43-V, 
250-mA 
5V IN RELAY 


INPUT “A” © 
STROBE © 
INPUT “B” © 


SN75475 
or 
SN75477 





SN75451B 
O ) 48-V, 
STROBE IN 250-mA 
SOLENOID 
FIGURE 11 — HIGH-VOLTAGE RELAY/SOLENOID FIGURE 12 — RELAY/SOLENOID DRIVER 
DRIVER WITH EXTERNAL CLAMP DIODES 
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relay/solenoid drivers (continued) 


In some applications involving the switching of inductive loads, the fast rise time and high-voltage transient occurring 
during turn-off can force the output transistor into a secondary breakdown condition. In such cases the collector 
voltage reaches Vcc@ levels within a few nanoseconds. To prevent undesired breakdown, the collector-voltage slew rate 
should be reduced to 1 volt per nanosecond or less. This gives the gate sufficient time to provide a low base-to-ground 
impedance before the collector voltage is extremely high, and collector-to-emitter breakdown is prevented. To 
accomplish this, a 500- to 1000-pF capacitor from the collector of the output transistor to ground is usually adequate 
(see Figure 13). 


Vec2 


0.001 uF 






SN75451B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER FUNCTION = 


FIGURE 13—CAPACITOR PREVENTS PREMATURE COLLECTOR-TO-EMITTER BREAKDOWN 


In some systems, power-supply failure or sequencing may result in the output V¢cQ collector supply being on while the 
gate supply Vcc is off. Under this condition the collector-to-emitter breakdown is generally lower because of the 
increase in base-terminating impedance resulting from the gate being off. Figure 14 shows a practical method of 
preventing complete loss of gate power while Vcc@ is on; the zener diode yields a 4- to 5-volt supply level to the gate 
during Vcc power failure. #24 


SN75450B 


THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER org 
FUNCTION 


FIGURE 14—PROTECTION AGAINST LOSS OF Vec1 
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hammer drivers 


Figure 15 shows a typical hammer-driver application. If the type of driver used does not have internal output clamp 
diodes, a 1N3064 or similar diode should be connected across the inductive load in order to provide this protection. 





5V INPUT 
0 O 





SN75476 


O O 
STROBE INPUT 







FIGURE 15 —- DUAL HAMMER DRIVER 


core memory driver and inhibit control 
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CONTROL TO MEMORY DRIVE LINES 
Source and sink controls are activated by high-level input voltages (Vj), > 2 V) 
FIGURE 16 — CORE MEMORY DRIVER 
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core memory driver and inhibit control (continued) 
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H = high tevel, L = low level, X = Irretevant 
FIGURE 17—CORE MEMORY INHIBIT CONTROL 
digital comparators 
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FIGURE 20—GATED COMPARATOR 
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detectors 
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tit inputs are unused, they should be connected to +5 V through a 1 kN. resistor, 
FIGURE 21—IN-PHASE DETECTOR 
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SN75452B 
tThe two input resistors must be adjusted for the level of MOS input, 
FIGURE 22—TTL OR DTL POSITIVE LOGIC-LEVEL DETECTOR FIGURE 23—MOS NEGATIVE-LOGIC-LEVEL DETECTOR 
TTL-to-MOS and MOS-to-TTL drivers 
5vO 
O MOS 
OUTPUT 
“Vv 100 pFt 7500 
tT Value of coupling capacitor may need to be adjusted 
» for frequency of operation, 
FIGURE 24~TTL-TO-MOS CLOCK DRIVER FIGURE 25—TTL-TO-MOS CLOCK DRIVER 
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TTL-to-MOS and MOS-to-TTL drivers (continued) 
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FIGURE 26—DUAL TTL-TO-MOS DRIVER FIGURE 27—DUAL MOS-TO-TTL DRIVER 


inverting buffers for high-current loads 
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miscellaneous applications 
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FIGURE 32—TTL COMPATIBLE DRIVER AND SENSE AMPLIFIER 
INTERFACE TO MOS MEMORY 1/0 LINES 
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miscellaneous applications (continued) 
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THIS SIDE CAN PERFORM 
THE SAME OR ANOTHER FUNCTION 





FIGURE 33—FLOATING SWITCH FIGURE 34—SWITCHABLE CURRENT SOURCE 
. WITH INDICATOR LAMP 
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FIGURE 37—BALANCED LINE DRIVER FIGURE 38—ALARM DETECTOR 
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DRIVER PAGE 
APPLICATION OUTPUT TYPE NUMBERS ou 
PER PACKAGE NUMBER 


$N55158, SN75158 5—162 
uA9638C 
AM26LS31C 
Differential MC3487 
SN55151, SN75151 
SN55153, SN75153 
SN75172 
SN75174 


EIA Committee TR30.1 SN75172 5—187 
Differential 
Draft PN1360 (Apri! 1980) SN75174 5—197 
SN75156+ 
ee uAQ9636AC 
wera SN75186t 
SN75187T 


SN75150 5—135 
SN75156? 5—158 

















EIA Standard RS-422A 








EIA Standard RS-423A 













EIA Standard RS-232C Single-Ended 





uA9636AC 5-251 
ey ES 





$N75123 5—101 
IBM 360/370 Single-Ended SN75126t 5—111 
SN75130t 5-116 


SN55121, SN75121 
SN75361A 

SN554508, SN75450B 
SN55451B, SN75451B 


DS7831, 0S8831 5—25 
DS7832, DS8832 5—25 


DS7831, DS8831 
DS7832, DS8832 
SN55109A, SN75109A 
$N55110A, SN75110A 

Differential SN55113, SN75113 
SN55114, SN75114. 
SN55183, SN75183 
SN55450B, SN754508 
SN75112 


ba ee 
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LINE RECEIVER SELECTION GUIDE 





APPLICATION INPUT 


RECEIVERS PAGE 
TYPE NUMBERS 
PER PACKAGE NUMBER 
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ms Bee 

SN75129 

SN55122, SN75122 
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SN75207 
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Draft PN1360 (April 1980) 
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TRANSCEIVERS PAGE 
Tl 1/0 TYPE NUMBER 
thlvetatdie coe aaa PER PACKAGE NUMBER 
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Draft PN1360 (April 1980) 





Differential 








SN75160A 
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Interfacing to [EEE Standard 488 GPIB 


Because of the large number of manufacturers building programmable instruments that must be easily and economically 
interfaced, there is an overwhelming need for industry-wide standardization. For this reason the General-Purpose Interface 
Bus (GPIB) defined by IEEE Standard 488 has received wide acceptance in a short time with, at present, an estimated 500 
commercially available instruments utilizing the GPIB. [EEE Std 488 has standardized the interface system used to inter- 
connect programmable and non-programmable instruments, computers, and peripherals necessary to build an instrumentation 
system. This allows a user to purchase instruments from many different manufacturers and then connect them together using 
off-the-shelf cable. The GPIB uses a 16-line bidirectional bus that carries data at rates of up to 1 megabytes/second on eight 
lines, and hand-shaking and bus-management signals on the others. Up to 15 instruments can be tied together with a maximum 
line length of 20 meters. A typical interface arrangement is shown in Figure 1. 
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FIGURE 1—TYPICAL INTERFACE ARRANGEMENT 
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The T! SN75160 family of bus transceivers is designed to provide the interface between the GPIB (bus) and the bus 


controller. These transceivers may be used with the TMS 9914 bus controller or any of the: other commercially available bus 
controllers. They provide the simplest method of interfacing because each part is tailored to either the 8-line data bus or the 
8-line contro! bus and they require no extra logic or complicated board layout. Al! the transceivers in the SN75160 family 
have several features in common. Each driver output has a built-in termination network required by IEEE Std 488 designed 
so that, when power is removed from the transceiver, the output presents a high-impedance to the bus. Also, each receiver has 
a minimum of 400 millivolts hysteresis for additional noise margin. With the SN75160 family it takes only two 20-pin DIP 
packages to get on the GPIB. 


The SN75160A is designed to implement the 8-line data bus 
and is pin-for-pin compatible with the original SN75160 
series but with lower power and faster speeds as illustrated 
in Figure 2. The direction of data flow is controlled by the 


Talk Enable (TE) input. All eight channels are simultaneously 60 
in the receive mode when TE is low, and data is received : 
from the bus and transferred to the bus controller. When TE 50 SN75160 
is in the high state, all eight channels go to the transmit 
mode, and data will be transmitted onto the bus. Each 40 
driver features a totem-pole output which can actively 
30 4750 


drive the bus high or low to give the fastest data rates 
possible. The SN75160A has a Pull-up Enable (PE) input 
which, when taken low, disables the upper stage of all 
eight driver outputs to turn them into open-collector-type 
outputs. The open-collector-output mode does not allow 
data rates as fast as is possible with the totem-pole, but it 
does allow more than one instrument to be transmitting on 40 60 80 100 120 140 160 
the bus at the same time. This feature is used in parallel Maximum Power Per Channel (mW) 
polling where up to eight instruments may be polled 
simultaneously, each responding on a single line of the 
eight-line data bus, thus greatly speeding up the polling 
process. They may then be switched back to the totem-pole 
mode for regular data transmission. 


SN75160A pJ 


Maximum Propagation Delay (ns) 





FIGURE 2 


The SN75161A is used to implement the eight-tine control bus. It includes with the Talk-Enable (TE) and Direction-Control 
(DC) inputs the necessary logic to enable each channel in the correct direction for the exchange of bus-management and 
hand-shaking signals. Three of the channels, (NDAC, NRFD, and SRQ) have open-collector driver outputs as required by the 
IEEE Std 488. These lines are always used in a Wired-OR configuration. The other five channels have totem-pole outputs. 


The SN75162A offers an alternate method of implementing the eight-line control bus. It is identical to the SN75161A except 
that the direction of the REN and IFC channels is controlled by a separate input called the System Controller (SC). With this 
additional flexibility, control of the entire bus system may be transferred from one instrument to another in multiple- 
controller systems. Because of this extra input the SN75162A is packaged in a 22-pin DIP. 
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EIA STANDARDS 
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EIA Standards 


There are two basic methods for electronic communication 
between components of a data processing system: single- 
ended transmission, which uses only one signal line, and 
differential transmission, which uses two signal lines. Single- 
ended transmission is used only for short distances and 
slower data rates since, as line length increases, it is diffi- 
cult to distinguish between a valid data signal and invalid 
signals, such as ground shifts and noise, introduced by the 
environment. Differential data transmission overcomes 
these problems. Unwanted signals appear as common-mode 
levels and are rejected by the differential line receiver. 

The Electronic Industries Association (EIA) has developed 
several specifications to standardize the interface system in 
data communications. Table 1 shows the key aspects of 
each of these specifications. 

RS-232 was introduced in 1962 and has been widely used 
throughout the industry. It was developed for single-ended 
transmission over short distances at slow data rates. Today’s 
higher-performance systems, demanding data transmission 
at faster rates over longer distances, are rapidly making 
RS-232 inadequate. The newer standard for single-ended 


systems, RS-423, extends the maximum data rate to 
100 kilobits per second (up to 300 feet) and the maximum 
distance to 4000 feet (up to 1 kb/s). It also provides wave 
shaping dependent on data rate and wire length to control 
reflections and radiated emission or cross-talk. Another 
improvement of RS-423 is the requirement for high- 
impedance outputs when component power is off to avoid 
loading the transmission line. 

For data rates over 100 kb/s and for long distances, differ- 
ential transmission should be used to nullify effects of 
ground shifts and noise signals, which appear as common- 
mode voltages on the bus. EIA Standard RS-422 defines a 
differential interface that allows data rates up to 10 Mb/s 
(up to 40 feet) and line lengths up to 4000 feet (up to 
100 kb/s). Line drivers designed to meet this standard 
are capable of transmitting a 2-V-minimum differential 
signal on a twisted-pair line terminated in 100 92. The 
receivers are capable of detecting +200-mV differential 
signals in the presence of common-mode levels from —7 V 
to7 V. 


TABLE 1 





1 Mode of operation Single-ended 


3k 107K 







Vmax/300 2 


ee i eee 
SPECIFICATION RS-422A 
Draft Standard PN1360 
[Singleended | Single-ended | Differential 
Number of drivers and receivers 1 Driver, 1 Driver, 1 Driver, 
4000 fost 


Srvercomuraicaal 
: Unloaded 


[a0 min _—~if too 
Maximum driver outputeurrent [Poweren |__| == sid 
[s00ua «dC WAC 
fOurputstow rate ——~=~S~*dtC Vn ma | Controle provided —- 


2200 mV £200mV _ 
sknio7KR | 4k min | 4kAmin | 12kAmin 






Differential 


32 Drivers, 









32 Receivers 
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The main limitations of RS-422 occur in systems where 
output drivers of several components or subassemblies are 
connected to the same bus line. Ideally, only one driver on 
a line should be active (high or low) at a time, and all the 
others should be in a high-impedance state that prevents 
loading the line even when subassembly power is off. RS-422 
does not require that drivers be in a high-impedance state 
except when the power supply is off, and then only for 
common-mode bus voltages from —0.25 volts to 6 volts. 
In systems where large positive and negative common-mode 
signals can appear on the bus, it is necessary that driver 
outputs maintain a high impedance over a wide range of 
common-mode voltage when disabled with power on or 
when power is off. 

Another limitation of RS-422 occurs when more than one 
driver is enabled. The outputs may be in contention (trying 


RS-232C 


1 Driver, 1 Receiver 


aI 


Line Data 
Length Rate 


50 feet 20 kb/s 


RS-423A 


1 Driver, 10 Receivers 


Line ‘Data 


Length Rate 
30 feet 


4000 feet 


to drive the bus to opposite logic states) or there may be a 

large difference in common-mode voltages. In either case, 

relatively large currents can cause excessive power dissipation 

and possible damage. 

E!A Committee TR30.1 is, at the time of this publication, 

drafting a new standard (Project Number 1360) patterned 

after RS-422 (See Figure 1) but specified for multipoint 

interface. It is intended to allow for as many as 32 driver- 

receiver pairs on a data bus otherwise very similar to that 

of RS-422. Key features of the new standard are: 

@ Up to 32 Components Interfaced to One Bus 

@® Extended Common-Mode Voltage Range with Power On 
or Off 

@ Contention Protection for Drivers 

@ Receiver Sensitivity of +200 millivolts 

@ Receiver Input Impedance Increased to 12 k{2 Min 


RS-422A 


i 1 Driver, 10 Receivers 


Line Data 
Length Rate 
10 Mb/s 
1 Mb/s 
100 kb/s 


Draft Standard PN1360 


Up to 32 Driver/Receiver Pairs 


Line Data 
Length Rate 


AO feet 10 Mb/s 
1 Mb/s 


4000 feet 100 kb/s 





FIGURE 1 
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The new SN75172 and SN75174 drivers, and SN75173 
and SN75175 receivers are available now for systems 
designed around either RS-422 or present PN1360 require- 
ments. The drivers operate from a single 5-V supply and 
maintain high output impedance with power on or off. 
This improved design was achieved without appreciable 
sacrifice in speed, since they have maximum delay times of 
50 ns and rise and fall times of 80 ns, and the data rate can 
be as high as 4Mb/s. Also featured is the low maximum 
power requirement of 79 mW per enabled channel and 
53 mW per disabled channel. These drivers provide conten- 
tion protection through positive- and negative-current limit- 
ing and thermal shutdown. Each output is limited to 
—250 mA sink current and to 500 mA source current over 
the maximum output voltage range of —7 V to 12 V, anda 
thermal sensing circuit will cause these devices to go into 
a disabled state whenever the internal temperature exceeds 
approximately 150°C. 

The SN75173 and SN75175 quadruple receivers are similar 
to existing RS-422 receivers but have higher input impe- 
dance and extended common-mode range without any 
sacrifice in sensitivity or speed. They feature +200 mV 
sensitivity over a common-mode input range of +12 V, 
12 kQ input impedance, and 35 ns propagation delay. 
Each receiver has 50 mV input hysteresis for increased 
noise margin. 





Other new devices include the SN75176 transceiver, the 
equivalent of one SN75172 driver and one SN75173 
receiver interconnected (see Figure 2) in a single 8-pin 
package. The SN75177 and SN75178 transceivers are 
designed for use as repeaters to extend the maximum cable 
distance. The enable controls on all these devices are com- 
plementary to allow bidirectional data communication. 
Figure 1 illustrates how several of these new devices might 
be combined in a typical bus system. The SN75177 and 
SN75178 are connected to form a bidirectional repeater to 
extend the cable length. Other devices interface with 
terminals or MODEMs and drive peripherals. The twisted- 
pair line should normally be terminated at each end of the 
main wire lengths in 120-Q2 resistors. 

Texas Instruments manufactures a wide variety of inte- 
grated circuits designed to meet the requirements of EIA 
Standards RS-232C, RS-422A, RS-423A, and draft standard 
PN1360. This variety offers flexibility, choice, and compat- 
ibility that will provide cost-effective solutions to many 
interfacing problems. 








| cu | | | MODEM "| | REMOTE 4 
| 1/4 1/4 

| ! SN75175 $N75174 | - | TERMINAL 
| | | BIDIHECTIONAT 71 | 
| | | REPEATER | { | 
| $N75177 I | 1 
| 
| A : 

i] 

I { 7 7 | l 
| | | | 

| | | | I 
| 1 Wa "4 | to ] ay | 
teeny $N75178 | SN75173 | 
ere at eee 4 L_JTERMINAL Jj = =LLL_w_ J (PRINTE be eh 4 

FIGURE 2 
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AM26LS31M...J 
e Meets EIA Standard RS-422A AM26LS31C...J OR N 


© Operates from a Single 5-V Supply DUAL-IN-LINE PACKAGE (TOP VIEW) 


e TTL-, DI L-Compatible 


e Complementary Outputs ae ee 


e High Output Impedance in Power-Off 
Conditions 


e Complementary Output Enable Inputs 
description 


The AM26LS31M and AM26LS31C are quadruple 
complementary-output line drivers designed to 
meet the requirements of EIA Standard RS-422 
and Federal Standard 1020. The three-state outputs 
have high-current capability for driving balanced 
lines such as twisted-pair or parallel-wire transmission 
lines, and they provide a high-impedance state in the 
power-off condition. The enable function is common 
to all four drivers and offers a choice of active-high 
or active-low inputs. Low-power Schottky circuitry 
reduces power consumption without sacrificing 
speed. 


A 


The AM26LS31M is characterized for operation 
over the full military temperature range of —55°C 
to 125°C, the AM26LS31C is characterized for 
operation from 0°C to 70°C. 





H = high level 
= low level 
X = irrelevant 


i i Z = high imped ff) 
schematic (each driver) igh impedance (o 


oe 


rae 


i mo ott 





n 
OUTPUT OUTPUT 
Y z 
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QUADRUPLE DIFFERENTIAL LINE DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)....... sil Clete a te Sas: tas Aueeie te, eke ay eae e: aa aie ics ee ee ead iw DV 
Input voltage ........... oh etter Ea rel bach ita gh 50 ecdan ok ances Tov saaswicee antes Sa ged arkae i Sow Rea s ere araraa ee 
Output off-state voltage ........... cpa Oe er ee ee sia Sac aves tas ange (ahaa Sas vacate Wadeed diate OW 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2)..........00 cece eee eee e TW 
Operating free-air temperature range: AM26LS31M..... cas Gat dina a sith sdb aed 8S oad as 6S CtO125 C 

AM26LS31C ........ DisBodt owed emi nlea atest weesace hand arene tO 70: © 
Storage temperature range... 2.2.0.0... cece eee cece cee eee eee eee ee . -65°C to 150°C 


Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package ..........0e000% 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package... ..... 00 cee wees 


NOTES: 1, All voltage values, except differential output voltage Vop, are with respect to network ground terminal. 


36 aca o.300°C 
te eees 260°C 


2, For operation above 25°C free-air temperature, refer to the DissIpation Derating Table. In the J package, AM26LS31M chips are 


alloy-mounted; AM26LS31C chips are glass-mounted. 


DISSIPATION DERATING TABLE 


POWER DERATING ABOVE 
RATING FACTOR TA 
J (Atloy-Mounted Chip) 1000 mW 11.0 mW/°C 


PACKAGE 


J (Glass-Mounted Chip) 1000 mW 8.2 mW°C 
N 1000 mW 9.2mW/C 





recommended operating conditions 


Supply voltage, Vcc 


High-level output current, Ion 
Low-level output current, lo; 


Operating free-air temperature, Ta 





electrical characteristics over operating free-air temperature range (unless otherwise noted) 


[PARAMETER __———~—S=*dtSSCSTESTICONDITIONST 
Vin High-level input voltage eee 
[Vi _Lowdevel inputvoltage—SSSCSC—~iSSSSSSSSSCSCSCSCSSCS 


loz  Off-state (high-impedance-state) output current | Voc = MAX 








TEST CONDITIONST 






Voo=MAX,_Vi=7V 
ley High-level input current Vec = MAX, V}#=2.7V 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+All typical values are at Veco "5 Vand Ta 725°C, 


MIN TYPt MAX | UNIT 


Ve | 
Vo=2.5V aes 7 


Not more than one output should be shorted at a time, and duration of the short-circult should not exceed one second, - 
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switching characteristics, Vcc =5 V, TA = 25°C 


tpLH Propagation delay time, low-to-high-level output | 1420 | 
CL=30pF, See Figure 1, StandS2open [14 __20 | 
ae ee 
GL =30pF, RL=750, SeoFiguet | ___25 40 | 
2335 | 


PARAMETER MEASUREMENT INFORMATION 


aera een rae -~3V ENABLE G P astern caine. 3V 

INPUT A 1.3 V 1.3.V x 1.5V (See Note C) Kiu.5V 

; OV ENABLE G--— | Le on a oe ov 
t het 

(See Note B) e-tPLH— _ftPHL™ y PZ KtPLZ* Si and 


a1 @VOH rrr we 45 V ! 
OUTPUT Y 1.5 Vicad WAVEFORM 1 $1 closed, \! 1.5V S2 closed ae 
' VOL (See Note D) | S2 open \ on 






















----l-- -- 





I 
MtPHLS SOLU e l-—tPZH = MtPHZ=! 0.5 vos Vv 
‘ 
ouurz. sy WAVEFORM2 ~= Stopen,_—i| TFET YOH 
. 1.5V . 
Me. (See Note D) S2closed 1.5 V Saw acne ee 
$2 closed 
PROPAGATION DELAY TIMES AND SKEW ENABLE AND DISABLE TIMES 
TEST VOLTAGE WAVEFORMS 
POINT Vcc NOTES: A. Ail input pulses are supplied by generators having the following 
characteristics: PRR < 1 MHz, Zou, © 50 2, tp © 15 ns, and 
180 2 te © 6 ns, 


B. When measuring propagation delay times and skew, switches $1 
and S2 are open, 

C. Each enable is tested separately. 

D. Waveform 1 is for an output with internal conditions such that 


FROM OUTPUT 
UNDER TEST 








CL 
{See Note E) the output Is low except when disabled by the output control. 
al Waveform 2 is for an output with internal conditions such that 
— 3 = the output is high except when disabled by the output control. 
E. C, includes probe and jig capacitance, 
TEST CIRCUIT . oe 
ia FIGURE 1-SWITCHING TIMES: 
TYPICAL CHARACTERISTICSt 
Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs : vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE ENABLE G INPUT VOLTAGE 





> > > 
$ s 5 
: $s ; ; 
“i FA 3 
b 7 ) 
. sco aa | se Le ed e 
as es ee 
cer | tC 
0 1 2 3 
Vj—Oata Input Voltage—V Vi—Data Input Voltage-V V1—Enable G Input Voltage—V 
FIGURE 2 FIGURE 3 FIGURE 4 


NOTE 3: TheA input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs, 
tData for temperatures below 0°C and above 70°C are applicable to AM2GLS31M circuits only. 
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OUTPUT VOLTAGE 


vs 
ENABLE G INPUT VOLTAGE 


Vo—Output Voitage--V 


Load = 4702 
to Ground 
See Note 3 


Vi—Enable G Input Voltage—V 


FIGURE 5 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 










sare eae (se ae | (ae 
A Ss (Pe 
a 
2. —— 
a a 1OH = —40 mA Fu 
a a a a a 
aa a ae es (a 
Glee as Pe ip 
S a ee 
(a Dae a 





0 
—76 -50 -25 0 
Ta—Free-Air Temperature— C 


FIGURE 8 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


VoL—Low-Level Output Voltage—V 


0 20 40 60 80 100 
lo_—Low-Level Output Current—mA 


FIGURE 11 





25 §0 75 100 125 





TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE 


vs 
ENABLE G INPUT VOLTAGE 


Load = 470 1 to Voc 


[veo=8v [| ta= 26° 


Vo~—Output Voltage—V 





Vi—Enable G Input Voltege—V 
FIGURE 6 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


VoH— High-Level Output Voltage—V 





0 
0 —10~-20-30 —40 —50 —60 —70—80 90 -100 
1OH—High-Level Output Current—mA 


FIGURE 9 


SUPPLY CURRENT 


vs 
SUPPLY VOLTAGE 


PAGE ZA: J 
a Zed 








A Inputs Grounded 


CCC 


V A Inputs Open 


ae 
o | IM] tt tT 
Ee vel ee 










Icc—Supply Current-mA 


o.6|l(U1 2 3. «4 6 6 7 8 
Vec—Supply Voltage—V 


FIGURE 12 


Vo—Output Voltage—V 


VoL- Low-Level Output Voltage—V 


tcc—Supply Current—mA 


OUTPUT VOLTAGE 


vs 
ENABLE G INPUT VOLTAGE 


Vec=5V 
Load= 1kQ to Vcc 
See Note 4 





Vi—Enable G Input Voltage—V 


FIGURE 7 


LOW-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 





—75 -60 -25 OO 25 50 75 100 125 
Ta—Free-Air Temperature— C 


FIGURE 10 


SUPPLY CURRENT 


vs 
SUPPLY VOLTAGE 


A Inputs open or grounded 
Outputs disabled 





Vex suoaiy Voltage—V 


FIGURE 13 


NOTES: 3. The A input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 
4, The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs, 
tData for temperature below o’c and above 70°C are applicable to AM26LS31M circuits only. 
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AM26LS32AC Meets E!A Standards JOR N DUAL-IN-LINE PACKAGE 


RS-422A and RS-423A (TOP VIEW) 
e AM26LS32AC has +7-V Common-Mode ok enasce ofr. MM ay 
Range with +200-mV Sensitivity Vec INPUT INPUT PUT = G = PUT INPUT INPUT 


e AM26LS33AC has +15-V Common- 
Mode Range with +500 mV Sensitivity 


e Input Hysteresis ...50 mV Typical 

e Operates From a Single 5-V Supply 

e Low-Power Schottky Circuitry 

e 3-State Outputs 

e Complementary Output Enable Inputs 
e Input Impedance... 12kQ2 Min 


e Designed to be Interchangeable with 
Advanced Micro Devices AM26LS32C 
and AM26LS33C 


description 


The AM26LS32AC and AM26LS33AC are quadruple 
line receivers for balanced and unbalanced digital data 
transmission. The enable function is common to all 
four receivers and offers a choice of active-high or 
active-low input. Three-state outputs permit connec- 
tion directly to a bus-organized system. Fail-safe 


design ensures that if the inputs are open, the outputs Peo ere ea, eave evel 2s tr Slavens 
= hic ff), 2 = indet 
will always Ba high. Z = high impedance (off), ? = indeterminate 


Compared to the AM26LS32C and the AM26LS33C, the AM26LS32AC and AM26LS33AC incorporate an additional 
stage of amplification to improve sensitivity. The input impedance has been increased resulting in less loading of the bus 
line. The additional stage has increased propagation delay; however, this will not affect interchangeability in most 
applications. 


The AM26LS32AC and the AM26LS33AC are characterized for operation from 0°C to 70°C. 
schematics of inputs and outputs 





EQUIVALENT OF EACH EQUIVALENT OF EACH ENABLE !NPUT TYPICAL OF ALL OUTPUTS 
DIFFERENTIAL INPUT 
Vcc 


OUTPUT 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 


ceennerneerreee er eeeeeereereeee eer eer a 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ....... ree Senet eC ee eae ee eee ee re re ee eee! ed 
Input voltage, any differential input ..... ccc cece cere env eeces it Da dete ak pws ies S25 V 
Differential input voltage (see Note 2) 2. ww Ck et et we et ee ee J dvGe reece ag otenaear eee ie .. £25V 
Enable input voltage .........cccccesees adn Stew wsieole S Sepak dao tare a Stas i is, wae a Sc aibierearh re ere.. oo 
Low:level -OUtpUtCUFFENt:. oc ca bii ea eto hws Oe KOK oO RO OO ee RSD SS 50 mA 
Continuous total dissipation at (or below) 25°C freeait temperature (see Note 3) «ww ee ee eee ee ee ee) UC TUW 
Operating free-air temperature range ....... bs bth A ets tind ieaech iter eee ee weeeee O'CtO 70°C 
Storage temperature range 1... we ee ee ewe we et tees ere ee ee ee ee te eeececceee 65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J Package: .k vk. cee ewes ee i eid Oe oe OO TC 


° 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package .....e. cee eccceeseseee 200C 
NOTES: 1. AIl voltage values, except differential voltages, are with respect to the network ground terminal. 


2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. For operation above 25 C free-alr temperature, refer to Dissipation Derating Table. In the J package the chips are glass-mounted, 


DISSIPATION DERATING TABLE 


POWER DERATING ABOVE 
PACKAGE 
RATING FACTOR Ta 
J (Glass-Mounted Chip) 1000 mw 8.2 mW/C 28°C 


N 1000 mW 9.2 mwPC 41°C 





recommended operating conditions 


Supply voltage, Vcc 4.75 .25 


er aR (ERT 
—boeeievel output erent fon, 8 
Operating free-air temperature, Ta 





LT BPN SNR RN SR eT LR a SO I Oo 8 EE aM Ae 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





electrical characteristics over recommended ranges of Vcc, VIC, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS 








Differential input AM26LS32AC 

V V =2.7V, | = —440 uA 
TH high-threshold voltage OH OH # TAM26LS33AC 
y Differential input VoL = 0.45 V, AM26LS32AC 





loL=SmA = PAM26LS33AC 





low-threshold voltage 


TL 
Vi+—V7— Hysteresis FE eee er 
Vii High-level enable input voltage | 
Vi Low-level enable input voltage | 

IK Enable input clamp voltage Vcc =4.75V, 1) =—18mA 

OH i 

OL 
Z 


V 
Vcc = 4.75 V, Vip = V, 
Vv High-level output volt 
Vi(G) 2 0.8 V, loH = ~440 uA 
Veo=475V, VIp=—1V, 
Vv Low-level output voltage cc ID OL 
Vi(G) = 0.8 V lol =8mA 
lo 


Off-state (high-impedance-state) Vo =2.4V 
Vcc = 5.25 V, 
output current Vo 70.4 V 


Vi=15V, Other input at —10 V to 15 V 
V,; = -15 V, Other input at —15 V to 10 V 


$ 
; eet ; Vcc = 5.25 V, Data inputs at 0 V, 
oe eat All outputs disabled 


TAN typical values are at Voc = 5 V, Ta = 25° C, and Vic = 0. 

#The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, Is used in this data sheet for threshol¢ 

levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, V74, and the negative-going input threshold voltage, Vy_. 
See Figures 10 and 11. 

q Not more than one output should be shorted at a time. 











switching characteristics, Vcc = 5 V, TA = 25°C 


t Propagation delay time, low-to-high-level output 
ELH ee 2 = CL = 15pF, See Figure 1 
tPHL Propagation delay time, high-to-low-level output 


l 
tPZH Output enable time to high leve CL = 15 pF, See Figure 1 
tpZL Output enable time to low level 
i f igh level 
tPHzZ Output disable time from high leve CL=5pF, See Figure 1 


tp Output disable time from low level 
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TYPES AM26LS32AC, AM26LS33AC 


QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 


TEST 
POINT Vcc 


RL=2kQ 


$1 






FROM OUTPUT 


UNDER TEST See Note C 


CL 
See Note B 


. 


TEST CIRCUIT 


ENABLE 


ENABLE 
G 


OUTPUT 


$1 closed 
S2 closed 


VOLTAGE WAVEFORMS FOR tpyz. tpZH 


NOTES: A. The pulse generator has the following characteristics: 
Zout = 50 2, PRR = 1 MHz, ty, = 0.5 us. 
B. C_, includes probe and jlg capacitance. 
C. All diodes are 1N3064 or equivalent. 
 D. Enable G Is tested with G high; G is tested with G low. 


INPUT 





OUTPUT 


VOL 


$1 and S2 closed 


VOLTAGE WAVEFORMS FOR tp_Luy. tPHL 


ENABLE 
G 


ENABLE 
G 


OUTPUT 





VOLTAGE WAVEFORMS FOR tp_z. tpZL 


FIGURE 1 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





VOH—High-Level Output Voltage—V 


VoOL—Low-Level Output Voltage—V 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 


vs vs 
vs 
HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE LOW-LEVEL OUTPUT CURRENT 











> | 
1 
: $ 
g $ 
oe | 
oN 3 : 
Pt Sager gy ; 
ere NAT TTT) 3 
Pitti? Mav sg 3 
tesa It SINS | F 
0 —5 —10 -15 —20 —25-—30 —35 —40—45-—50 0°10 20 30 40 50 60 70 80 
lOoH—High-Level Output Current—mA Ta—Free-Air Temperature—C lot ~ Low-Level Output Current — mA 
FIGURE 2 FIGURE 3 FIGURE 4 
LOW-LEVEL ae VOLTAGE OUTPUT VOLTAGE GUTPUT VeLTREE 
FREE-AIR TEMPERATURE Sua a VOLTAGE ar eng 
ian A varsy | | | 11 
oa ie Load = oc Vec=5.5V 4 Load = 8 k2. to ground a ie 
—t tT i a ce ; aS TOC | ta 
ied Fe Ue Fea : : 
pe ef : - 
a i. 
fealiedree | : d F 
Veco =5V = on 4 5 
Vip = -0.2V = mi i 
lo =8mA faa | 
ral : 0 0.5 1 1.5 2 2.5 3 
Ta—Free-Air Temperature— C eee Enable G Voltage — V 
FIGURE 5 FIGURE 6 FIGURE 7 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
ENABLE G vo LTAGE ENABLE G VOLTAGE 


Vecz5V 
Vip =-0.2V 
Load=1kQtoVec 


Vip =-0.2V 
Ta = 25°C 
Load = 1kQ to Vcc 


Vo—Output Voltage—V 
Vo — Output Voltage — V 





0 0.5 1 1.5 2 2.5 3 
Enable G Voltage—V Enable G Voltage — V 


FIGURE 8 FIGURE 9 
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TYPES AM26LS32AC, AM26LS33AC 
QUADRUPLE DIFFERENTIAL LINE RECEIVERS 





TYPICAL CHARACTERISTICS 


AM26LS32A AM26LS33A 
OUTPUT VOLTAGE OUTPUT VOLTAGE INPUT CURRENT 
vs vs VS 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE Z INPUT VOLTAGE 
5 


Ga 


a ae 
as 
i 


SRAQQy 






















Vo — Output Voltage — V 
1) — Input Current — mA 
° 


\. 

\ 

\ 
A 


Dos NLT 
LOX LG. 


IT he 
EEK 


> 





fa less ee a \) 


4.2.1 of EIA Standards 
RS-422A and RS-423A. 


Le 
UL 


NS 


0 0 4 
—200 -150-100 -50 0 50 100 150 200 —200-150-—100 -50 O 50 100 150 200 —25-20-15-19-5 0 5 10 15 20 25 
Vip — Differential Input Voltage — mV Vip — Differential Input Voltage —mV V| — Input Voltage - V 
FIGURE 10 FIGURE 11 FIGURE 12 





Za TYPICAL APPLICATION 


%& AM26LS31C % AM26LS32AC 


DATA RT* DATA 
iN OUT 
oe a 


% AM26LS32AC 





% AM26LS33AC 


DATA 
OUT 


*RT equals the characteristic impedance of the line. 


FIGURE 13 — CIRCUIT WITH MULTIPLE RECEIVERS 
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INTERFACE TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S1IC 
CIRCUITS QUADRUPLE BUS TRANSCEIVERS 


BULLETIN NO. DL-S 12498, JANUARY 1977 — REVISED SEPTEMBER 1980 





AM26S10 
@ Schottky Circuitryt for High Speed, JOR N DUAL-IN-LINE PACKAGE 
Typical Propagation Delay Time... 12 ns (TOP VIEW) 


@ Drivers Feature Open-Collector Outputs 
for Party-Line (Data bus) Operation 


e Driver Outputs Can Sink 100 mA at 0.8 V 
Maximum 


P-N-P Inputs for Minimal [Input Loading 


Designed to be Interchangeable with 
Advanced Micro Devices AM26S10 and 
AM26S11 


description 


28 





The AM26S10 and AM26S11 are quadruple bus 
transceivers utilizing Schottky-diode-clamped tran- 
sistors for high speed. The drivers feature open- Sane Sunes ree | 
collector outputs capable of sinking 100 mA at (TOP VIEW) 

0.8 V maximum. The driver and strobe inputs use 

p-n-p transistors to reduce the input loading. 





The driver of the AM26S10 is inverting; the driver of 
the AM26S11 is noninverting. Each device has two 
ground connections, for improved ground current- 
handling capability. For proper operation, the ground 
pins should be tied together. 


The AM26S10M and AM26S11M are characterized 
for operation over the full military temperature range 
of —55°C to 125 C. The AM26S10C and AM26S11C 
are characterized for operation over the temperature 
range of OC to 70°C. 





AM26S10 AM26S11 
FUNCTION TABLE FUNCTION TABLE 
(TRANSMITTING) (TRANSMITTING) 





L H 
L L 


- AM26S10 AND AM26S11 
FUNCTION TABLE 
(RECEIVING) 


INPUTS oO 


H = high level, L = low level, X = irrelevant 








Copyright © 1980 by Texas Instruments Incorporated 


TEXAS IN STRU MENTS tintegrated Schottky-Barrier diode- 5—21 


INCORPORATED clamped transistor is patented by 
Texas Instruments. U. S. Patent 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 Number 3,463,975, 


TYPES AM26S10M, AM26S10C, AM26S1IM, AM26STIC 
QUADRUPLE BUS TRANSCEIVERS 





schematic (each transceiver) 


i : 


4 
R 






GND 


CIRCUITRY 
TO THREE 
OTHER 
DAIVERS 
TO ONE TO Two 
OTHER OTHER 
* RECEIVER RECEIVERS 


Cee ti A I ee i ee 








pe ge ee ee 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note1) . 2. 2. 1 ee we ee ee ee ee ee -0.5Vto7V 
Driver or strobe input voltage . . . . 2. 2 6 2 ee ew ew ew ee we we le le el lw el lel lw OHV tO 5.5 V 
Bus voltage, driver output off: AM26S10M,AM26S11M ......... . .. . . .705Vt05.5 V 

AM26S10C, AM26S11C ......... . . . .. 0.5 V to 5.25 V 


Driver or strobe input current . 2... 1 ee ew te ew ew we ew ee ee ww ee 6 SO MA tO5 MA 
Driver output current . . . 1. 0. 6 ee ee ee ee te eee te we ee e)|~6200 MA 
Receiver output current . . . 1. 1 ew ew ewe we et ke ek . 30mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . . ... =. =. =. 800mW 
Operating free-air temperature range: AM26S10M, AM26S11M ........... =. = —55°Cto 125°C 

AM26S11C, AM26S11C . . . . .... .. ss . O'CtO 70°C 
Storage temperature range . . . 2. 2. 6 1 8 8 ew we te ew et —65°C to 150°C 
Lead temperature 1/16 inch from case for GD seconds: Jpackage ....... 6. « 6 © we ew 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . ...... - + © © © © te 260°C 


NOTES: 1. Voltage values are with respect to network ground terminals connected together. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves In the Thermal Information Section, which 
starts on page 21.. In the J package, AM26S10M and AM26S11M chips are alloy-mounted; AM26S10C and AM26S11C chips are 
glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 


Receiver high-level output current, lox 


Low-leve! output current, Ion. | Receiver | 
Receiver 


Operating free-air temperature, Ta —55 
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TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S1IC 
QUADRUPLE BUS TRANSCEIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
AM26S10M AM26S10C 
PARAMETER TEST COND!TIONSt AM26S11M AM26S11C 

MIN TYP? MAX|MIN TYPt MAX 


VIL Low-4evel input voltage EY) 


UNIT 


VoH = High-level output voltage 
6 


Vec=MIN, Vin = Vin min, lo, =40mA i 
VoL Low4evel output voltage ViL = 0.8V lol = 70 mA 0420. 0420. 
lo_ = 100 mA 0.51 O8 0.51 O 


Vcc =MAX, Vo708V —5 
Vcc =MAX, Vo=45V 
Vcc = 0, Vo 74.5 V 


le a 
VIK Input clamp voltage ’ 
Vec® MIN, Vin t2V ViL® ; 
cc = Mi tH In = Vit max 2.7 3.4 
lon =—1 mA 


/ 


lO(off) Off-state output current 


NH High-level input current 
' Input current at maximum 
I input voltage 


He Low-level input current 





7 
hae | 0.54 
45 _. 


Al lll 
ww 
Ola 


yp oO 


g 


Voc = MAX: |-20 -85] -18 
Voc =MAX, Strobe atOV, No load, 
| Su current 

cc pely curs TAM26S11 | All driver outputs tow 


Tt For conditions shown as MIN or MAX, use the appropriate value shown under recommended operating conditions. _ 


FAll typical values are at Ta= 25°C and Vec=5SV. 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


0.33 
los Short-circuit output current § 
5 


4 





~J 
| 


switching characteristics, Veg = 5 V, Tp = 25°C 


PARAMETER 


Test | AMzesio | AM2éS11_—__ 
T 
- CONDITIONS |MIN TYP MAX|]MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-totowevel output 


tpLH _—- Propagation delay time, low-to-high-level output rie | 











tpHL_ _ Propagation delay time, high-to-low-level output 
tpLH Propagation delay time, low-to-high-level output 
tpH_ Propagation delay time, high-todow-level output 
tTLH ‘Transition time, low-to-high-leve!l output 
tTHL ‘Transition time, high-totow-eve!l output 





ses 
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TYPES AM26S10M, AM26S10C, AM26S1IM, AM26S11C 
QUADRUPLE BUS TRANSCEIVERS 





PARAMETER MEASUREMENT INFORMATION 


AM26S11 










DRIVER 
INPUT 


AM26S10 


STROBE 
INPUT 


me ee ee ee ee ee we 


t 
| 
| 
l 
| 
| 
w 
< 





1 ' 

tPLH ‘PHL ‘PLH PHL 
A Hows M Mots ~>| iste AW sie 
—_— oe ewe VOH 

! ) | ! 
BUS —-—— — 15V 

I 

| t ! | Vor 

PHL 'PLH ‘PHL LH 

| stor fe wR | je arth + Bon 

| | 


VoH 
I | 
RECEIVER 
OUTPUT nees ey 
= “NOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 





NOTES: a. The pulse generators have the following characteristics: Zout = 502, t= 1045 ns, 
b, Includes probe and jig capacitance, 
c. All diodes are 1N916 or equivalent. 


FIGURE 1 
TYPICAL APPLICATION 


STROBE STROBE STROBE 


DRIVER DRIVER DRIVER | 
INPUTS RECEIVER INPUTS RECEIVER !NPUTS RECEIVER 


pool \om, OUTPUTS pot \am, OUTPUTS palm OUTPUTS 
roto palm podem 





DDDD DDDD Ss 


DDDD 





SR 






R 

5V AM26S10/.  R AM26S10/ AM26S10/  R 5V 
AM26S11 AM26S11 AM26S11_ 
BBBBR B BBB BpBBR 





oes Ge dl 7 ne & 5 eS ae 


100 82 TRANSMISSION LINE 


FIGURE 2—PARTY-LINE SYSTEM 
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INTERFACE 
CIRCUITS 





TTL Compatible 
Propagation Delay Time ...15 ns Typ 


Very Low Output Impedance with High 
Drive Capability 


@ 40-mA Sink and Source Capability 
e Gating Control to Allow Either Single- 
Ended or Differential Operation 
e Three-State Outputs for Party-Line 
(Data-Bus) Operation 
description 


The DS7831, DS7832, DS8831, and DS8832 can be 
used as either guadruple single-ended line drivers or as 
dual differential line drivers. This multi-mode 
operation and simple logic control make these devices 
especially useful for party-line or bus-organized 
systems. The DS7831 and DS8831 have output clamp 
diodes to Vcc; the DS7832 and DS8832 do not. 


For one of these circuits to operate as four 
independent single-ended line drivers, both 
mode-control pins must be low. In this mode, no 
signal inversion takes place between inputs and 
outputs. To operate as a dual differential line driver, 
at least one of the mode control inputs must be high. 
Inputs 1A and 2A should be connected together as 
should 3A and 4A. Then signals applied to the inputs 
will appear noninverted at 1Y and 4Y and inverted at 
2Y and 3Y, provided the output control pins are low. 


While enabled, these outputs provide good drive 
capability for capacitive loads, and fast transitions 
from both low-to-high levels and high-to-low levels. 


TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12496, JANUARY 1977 






DS7831, DS7832.....J PACKAGE 
DS8831, DS8832.....J OR N PACKAGE 
(TOP VIEW) 


OUTPUT 


CONTROLS MODE 
OUTPUT INPUT OUTPUT INPUT conTROL 


4ay 4A MC2 


Vec 


3,4G2 3,4G1 


1,2G1 1,2G2 OUTPUT INPUT OUTPUT INPUT MODE 

\—e mee! ay 1A 2¥ 2A CONTROL 
OUTPUT Mc1 
CONTROLS 





Taking either of the associated output controls high 
disables the outputs. When disabled, these three-state 
outputs neither load nor drive a line and hundreds of 
these devices may be connected to a common bus 
line. Only one output should be enabled at a time. 


The DS7831 and DS7832 are characterized for 
operation over the full military temperature range of 
—55°C to 125°C. The DS8831 and DS8832 are 
characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


OUTPUT MODE 
CONTROLS ; CONTROLS 


H = high level, L = low tevel, X = 


DATA 
INPUT 
1A/4A 





DATA 
OUTPUT 
INPUT 


2A/3A 2Y/3Y 


OUTPUT 


1V/4Y 


H H 


irrelevant, Z = high impedance (off) 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1). 2. 1 we ee ee ee ee ee tt te ee te te eee TV 
HpUtVONtAGe 360 %6.35. he ec ue B oe dA es Sa we TE era a A ds a & SE Ante le ose BOY 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ..... 1025mW 

Npackage ..... 1150mW 


Operating free-air temperature range: DS78’ . . . 2... 1 ee ee ee et ee we ew we 55°C to 125°C 

DS6O > os fe: sai he oe ee ae Gi Ge ae ee eG es “OC 1070 6 
Storage temperature range. 1 1 ww we ee ee ee ke ee ee we we we — 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . . 1... 7. eee ee ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . 1... 1 ee ee ew ww ew ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section, which 
starts on page 2-1. In the J package, DS7831 and DS7832 chips are alloy-mounted; DS8831 and DS8832 chips are glass-mounted. 


recommended operating conditions 


High-level outputcurent,Iog ——SSSSOSCSCSCS—SSC‘*”d 


Operating free-air temperature, TA 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


"Vine Highdevel inputvoltage dT SSCS 
Vi_ _Lowlevel input votmge Sid SSOSCSSSSSSCCTC*SY 
Veo=MIN, l= —12mA 

VoH High-level output voltage 


Vec=MIN, Viq=2V, loL=32mA | 0.26 04 
Vv Low-level output volta 
Vec=5V, [lo=-12mA_ =15 
Vv Output d It 
RAS 22: [0 22 mh 08783105853) Neesi® 


Off-state (high-impedance-state) . 
102 output current ic nibs Miele 
Vec=MAX, Vo=0, __Ta=MAK 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
All typical values are at Ta = 25 Cand Vcec=S5V. 


8 only one output should be shorted at a time. 
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[min Nom max || UTI 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





switching characteristics, Voc = 5 V, Ta = 25°C 


[—ranamerent [FON [10 | “est conprrions [Min TWP wax] ONT 
err BV or 
(noninverting) See Figure 11 
(inverting) See Figure 11 


ae 
1A or 4A 1Y or 4Y See Figure 11 
ae ee 




















Any Y CL= 50 pF, 
See Figure 13 
CL=5 pF, 
= en pone L=5p 


VtpLy = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
tpZ2H = Output enable time to high level 
tpz_ = Output enable time to low level 
tpHz = Output disable time from high level 
tp_z7 = Output disable time from low level 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF DS7831, DS8831 OUTPUTS TYPICAL OF 0S7832, DS8832 OUTPUTS 
Vcc -—- Vec 


4kQ 
NOM 





TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs 


vs 
OUTPUT CURRENT OUTPUT CURRENT 









Ta = -—55°C 


ry ETINS =a 

“EEE NE 
Piviecran UO 
Rae ee es eS 






LZ | ‘Seis 
ann ale 
. Ys ase 
“COCLLEEEL FEEEEEEEEH 
7 —20 —40 -60 -80 -100 °% 20 40 60 80 100 
1OH—Output Current—mA : loL—Output Current—mA 
FIGURE 1 FIGURE 2 






_ 






VoH—High-Level Output Voitage—V 
NO 
VoL_-—Low-Level Output voltage—V 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICS? 


OFF-STATE OUTPUT CURRENT SUPPLY CURRENT 
vs vs 
OUTPUT VOLTAGE FREQUENCY 











| | | | bras, bseesrti | 

| vec=sv} | tasizsc~w |_| 

Rane Tas 25°C | 

i ra 

Cs a 
cocanaee 

li Ta=-55C 

ot 

ol tt eile sii 

sree WA be oh: We Pa 


2-101 2 3 4 § 6 7 8 
Vo—Output Voltage—V 


FIGURE 3 





CUTIE TUM WE TAIT 
CUT TAME TEE UU 
CLT TMA ETI UT 


-10 
—-20 





tcc—Supply Current—mA 


-30 


1Qz—Off-State Output Current—mA 
° 





f—Frequency—MHz 
FIGURE 4 


PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES 


vs vs vs 
FREE-AIR TEMPERATURE 
{DRIVERS 1 AND 4 ONLY) 


FREE-AIR TEMPERATURE 
(ORIVERS 2 AND 3 ONLY, INVERTING) 
Vecs5V, 
Mode Control at Vip, 


FREE-AIR TEMPERATURE 
(DRIVERS 2 AND 3 ONLY, NONINVERTING) 
30 


Vec*56V, 





Cz, = 50 pF, 
25F Ry = 4002 
Rr = 400 2 See Figure 11 


See Figure 11 


Rx = 400 22, 
See Fiqure 11 


3 


Coe 


“temee i | 
hes cease 


75 ~680 -25 0 25 50 76 100 125 
Ta—Free-Air Temperature—"C 


Propagation Delay Times—ns 
r=) n 


Propagation Delay Times—ns 
an 
Propagation Delay Times—ns 





0 
76 100 125 - 


0 
-75 -50 -25 0 25 «60 
Ta—Free-Air Temperature—C 


50 100 125 


25 75 
Ta—Free-Air Temperature—"C 


FIGURE 5 FIGURE 6. FIGURE 7 
PROPAGATION DELAY 
Rie PROPAGATION DELAY IN DIFFERENTIAL MODE DRIVES OUTRUT ENABEE-ANE GISASE TIMER 
LOAD CAPACITANCE vs 


FREE-AIR TEMPERATURE 


vs 
FREE-AIR TEMPERATURE 


(AVERAGE FOR ALL DRIVERS) 
Veco75V 


Vec#5V 
RL = 4002 
TA=25C 
See Figure -11 





100 400 1000 4000 10000 


Ci—Load Capacitance-pF 
FIGURE 8 


Propagation Delay Times—ns 





“ 60 75 100 125 


75 -50 -25 0 25 
Ta—FreeAir Temperature—"C 


FIGURE 9 


Output Enable and Disable Times—ns 
a 





Cy 60 pF, 
25 FR, = 4002 
See Figure 13 


0 
-75 -50 -25 O 25 50 75 100 125 
Ta—Free-Air Temperature—C 


FIGURE 10 


t Data for free-air temperature below O C and above 70°C are applicable to 0S7831 and 0S7832 circuits only. 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


TEST 
POINT 68V 






INPUT 


R_ = 400n Ry = toon 







FROM OUTPUT 


UNDER TEST Cy = 5000 pF 


{See Note 6) 






Cy = 60 pF 
{See Note A) 





LOAD CIRCUIT TEST CIRCUIT 


ie fom < 525 =a femme < Sirs 
! 






OUTPUT 





PL Ha ie— of e——3t— trie 








NONINVERTED 
OUTPUT 





VoL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 11— tp) 44 and tpyy,, SINGLE-ENDED MODE FIGURE 12—tp_ pj and tpy_, DIFFERENTIAL MODE 
TEST 
r) e 
mm lem < 5ns —> —< 5ns POINT Vec 
1 
OUTPUT 1 ! : Ri =400 2 
CONTROL | 
1 90% 
(Low-level, 1 SV 1 @ BV 
enabling) st 
UNDER TEST e 
}¢——tezL——-> ape 

Lime wasy  f 1 Stand ‘ 
WAVEFORM 1 S1 closed, ; jay ! | S2cloed sy tL 
(See Note C) 1 s2open : <—_s— (See Note A) 

$ Po ecvan ‘ 

t 2 
{See Note C) S2 closed . Stand : ; 

eer CN: $2 closed 

VOLTAGE WAVEFORMS LOAD CIRCUIT 


FIGURE 13—ENABLE AND DISABLE TIMES 


NOTES: A. Cy, includes probe and job capacitance. 
B. All diodes are 1N916 or 1N3064, 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 
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TYPES DS7831, DS7832, DS8831, DS8832 
LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL APPLICATION DATA 





SN7442A 
DECODER 


re = ‘Be 
peed or 
mrcocEn 
Ki 4 % DS8831 oF 
% DSBE32 


FIGURE 16—USING TWO 4-LINE-TO-10-LINE DECODERS TO CONTROL 100 DRIVER OUTPUTS 





NOTES: A. One device may be driving onto the bus lines, and all other devices should be in the high-impedance state. 
B. The value of Rz should be approximately equal to the characteristic impedance of the transmission line. 
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INTERFACE TYPE MC3446 
CIRCUITS QUADRUPLE BUS TRANSCEIVER 


BULLETIN NO. DL-S 12492, JANUARY 1977 — REVISED AUGUST 1977 


J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


e Driver Inputs Compatible with TTL and 
MOS Circuitry 


e Driver Outputs Stay Off During 
Power Up and Power Down 


e Drivers Feature Open-Collector Outputs 
for Party-Line Operation 


e Designed for Interchangeability with 
Motorola MC3446 


e Meets IEEE Standard 488-1975 


description 


18 1D 1,2,3S 2D 2B 


These circuits are quadruple, single-ended line R1 = 2.4k2 NOM, R2=5k2 NOM 


transceivers designed for bidirectional flow of data 
and instructions. The bus termina! characteristic 
complies with paragraph 3.5.3 of IEEE Standard 488 FUNCTION TABLE 
(see Figure 3). Each driver output is tied to the (TRANSMITTING) 
junction of an internal voltage divider that sets the 
no-load output voltage and provides bus termination. 
The driver outputs are guaranteed to be “‘off’’ during 
power up and power down if either input is high. The 
receivers feature 950 millivolts typical hysteresis for 
noise immunity. 








F 
The MC3446 is characterized for operation from 0°C UNCTION TABLE 
to 70°C. (RECEIVING) 





schematics of inputs and outputs 


EQUIVALENT OF EACH EQUIVALENT OF 


| RECEIVER OUTPUTS 
DRIVER AND DRIVER OUTPUTS/RECEIVER INPUTS 
STROBE INPUT Vec 


440 2 20 k2 
NOM NOM 


21.5 kQ NOM 


OUTPUT 
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TYPE MC3446_ 
QUADRUPLE BUS TRANSCEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2. 6 1. we ee .7V 
WAPUUNGIEAGG: os: ose 6 cat wie Me. i. dra, 0 HE ey a ol eB a Be ME Se ee 5.5 V 
Driver outputcurrent . . 2... 1. 2 ee ee ‘ Se Wye Gs Mes. es ee, ee el . 150mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . ...... .. . 830mW 
Operating free-air temperature range . 2. 1 1 6 ee eee ee ee 0°C to 70°C 
Storage temperaturerange . 2. 1 ew ee ee ee ee ee ee we ee ee ew ee « 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J Package bs ian hea hese Bn Bones ee oe . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N Package SS Soe py vas Soe M: or He Met . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 2-1. In the J package, MC3446 chips are glass-mounted. 


recommended operating conditions 







High-level output current, 1OH 


electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 









PARAMETER MIN TypPt 


VIH High-level input voltage 


TEST CONDITIONS 





VIL Low-level input voltage 
ViK Input clamp voltage 
Positive-going input 


O 
° 
= 
” 








Vit=08V, loL=8mA 


VIH=24V, Vo=5.5V 
VIH=2.4V, VoF=SV 
VIH=2.4V, Vo=04V 









1O(bus) Bus current 











VoOK Output clamp voltage 
Input current at maximum 
input voltage 

NH High-level input current 


© . 
“J 


Vv) =5.5V 


L Low-level input current 
los Short-circuit output current 
ICCH _ Supply current, all outputs high 
ICCL Supply current, all outputs low . 


tall typical vatues are at Vec=5V,TaA= 25°C. 











Supply voltage, Vcc 4.75 5 5.25 


Low-level output current, IOL FLL Se eee 
| Receiver{ 8 


Operating free-air temperature, TA 


3J/3/3/=E] 3 3 | , 


Vv 
Ls threshold voltage 
Negative-going input 
VT- 0.6 0.85 
T threshold voltage 
VT+ — Vr Input hysteresis 400 950 
VIH=2.4V, loH=0 ; 2.5 3.3 
VOH High-level output voltage Ti =2V a = 400 LA 
ViL=0.8V, lol =48mA 
VOL Low-level output voltage Le CE = 













MAX 


1.1 


w 
J 


> 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 





switching characteristics, Veg = 5 V, Ta = 25°C 


ae aaa Oe a RCo TT 
et Propagation delay time, 
low-to-high-level output 
ys Propagation delay time, 
high-to-low-leve! output See Figure 1 
wen Propagation delay time, 
low-to-high-level output 
eA Propagation délay time, 
high-to-low-level output 
ting a? eae | delay time, 
low-to- a? eae | -level output 
etl Propagation delay time, See Tubes 
high-to-low-level output 


PARAMETER MEASUREMENT INFORMATION 

















RECEIVER OUTPUT 
OPEN 


STROBE or DRIVER 
INPUT MONITOR 









+5V 


100 2 







PULSE 
GENERATOR 
' (See Note A) 


OUTPUT 
(BUS) 


| eee | 


50 pF 
(See Note B) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The input pulse is supplied by a generator having the following characteristics: ty, = 100 ns, PRR = 1 MHz, ty © 10 ns, te < 10 ns, 
B. This value includes probe and Jig capacitance. 


FIGURE 1 
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TYPE MC3446 
QUADRUPLE BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


INPUT (BUS) 
MONITOR 


+5 V 












400 2 | INPUT 50% 













OUTPUT 
PULSE 
GENERATOR (RECEIVER) OV 
(See Note A) — jo PHL 

(See Note C) 

15 pF =|——= You 
(See 
Note B) 
OUTPUT 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The input pulse is supplied by a generator having the following characteristics: ty, = 100 ns, PRR = 1 MHz, tp © 10 ns, te < 10 ns, 
Zout © 50 2. 
B. This value includes probe and jig capacitance. 
C. Al! diodes are 1N916 or 1N3064, 


FIGURE 2 





TYPICAL CHARACTERISTICS 


DRIVER OUTPUT CHARACTERISTICST RECEIVER TRANSFER CHARACTERISTICS 


= The unshaded area 

saris formed by the ‘ 
“specified characteristics. © 
“This area conforms to 

i paragraph 3.5.3 of 


~ 1O(bus)—Bus Current—mA | 
Vo—Output Voltage—V 





2 3 4 
Vo—Driver Output Voltage—V Vi—Input Voltage—V 


15 2 


FIGURE 3 FIGURE 4 
T Conditions for typical curve are Voc = 5 V, Ta = 25°C, : Ps eee 7 
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INTERFACE TYPE MC3486 
CIRCUITS. QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 


BULLETIN NO. DL-S 12748, JUNE 1980- 






. JORN 
Meets EIA Standards RS-422A and RS-423A DUAL-IN-LINE PACKAGE (TOP VIEW) 
and Federal Standards 1020 and 1030 
e Three-State, TTL-Compatible Outputs a8 


4A 4Y ENABLE 3Y 


e Fast Transition Times 
e Operates From Single 5-Volt Supply 


e Designed to be Interchangeable with 
Motorola MC3486 


description 


The MC3486 is a monolithic quadruple differentia! 
line receiver designed to meet the specifications 
of EIA Standards RS-422A and RS-423A and 
Federal Standards 1020 and 1030. The MC3486 
offers four independent differential-input line 
receivers that have TTL-compatible outputs. The 
outputs utilize three-state circuitry to provide a 
high-impedance state at. any output when the 
appropriate output enable is at a low logic level. FUNCTION TABLE (EACH RECEIVER) 


akon INPUTS ENABLE OUTPUT 
- Y 





The MC3486 is designed for optimum performance 
when used with the MC3487 quadruple differential 









CaP ce hl Sa iedine. Cie o2y a ee ee ee 
line driver. It is supplied mn a 16-pin dual-in-line [02V<vips02v. | HOY 
package and operates from a single 5-volt supply. EMo<22v | oe 
The MC3486 is characterized for operation from | Irrelevant [| bf 2 | 


o ie) 
OC to 70 C. H = high level, L = low level, Z = high-impedance (off), 
? = Indeterminate 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT EQUIVALENT OF OUTPUT ENABLE 


TYPICAL OF ALL OUTPUTS 
EXCEPT OUTPUT ENABLE 


OUTPUT 
ENABLE 
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TYPE MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6. we ee ee i eee dee ta. ashe Ses ace eek eb tack ae ite hak peewee 8YV 
Input voltage, Aor Binputs ......... ty waited bisa? Saale wae ene ales a ee eee ehied a Bi Bae +15 V 
Differential input voltage (see Note 2) .......... gat dash wit der isco esa aa es lata Ter wwe La, Ree ia SS +25 V 
Enable input voltage ...... ee ee ee ae ee igh Ra tebcat ayia eld NER RNR TE. eas os ts, dea aaa eves: Al 8V 
Low-level output current .......... ee ee eee ee ee ee er ee ee eee ee ee 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): J Package ........ 1025 mW 

N Package ........ 1150 mW 
Operating free-air temperature range ....... ied WR & Aker a ale ee GEA ee eaters ee RS O°C to 70°C 
Storage temperature range 6. ke ew ee ee ee eee tee eee ee ee te ee ees —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J Package ........22.0005 sswseese 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package .........--- bapa eee aerate 260°C 


NOTES: 1. All voltage values, except differentlal-Input voltage, are with respect to network ground terminal. 
2. Differentlal-Input voltage is measured at the noninverting Input with respect to the corresponding Inverting input. 
3. For operation above 25°C free-air temperature, derate the J package at the rate of 8.2 mW/C and the N package at the rate of 
9.2 mw/c. 


recommended operating conditions 











Common-mode input voltage, Vic 


Operating free-air temperature, TA 0 70 Ge 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, and 
operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS 
VTH Differential-input high-threshold voltage Vo=2.7V, lo = —0.4mA 
VTL Differential-input low-threshold voltage Vo =0.5V, lo=8mA —0.2T 
ViH High-level enable input voltage 
OH 
OL 


Supply voltage, Vcc : 4.75 5 5.25 


















UNIT 


Vik Enable-input clamp voltage | 


* =, lo = ~0.4 mA, 
Vv High-level output voltage Vibe = 04, : 0 
See Note 4 and Figure 1 
Vip*t*=—-04V, Ig=8mA, 
V Low-level output voltage 


Vit = 0.8 V, Vip=-3 V, Vor27V 
loz High-impedance-state output current iL ID 2 
Vi=08V,  Vip=3V, _Vo=05V 


V,;=-10V 


Vcc = 0 V or §.25 V, Vi=-3V PS | mA 
Other inputs at 0 V Vi=3V fe on 


Vi=10V 


High-level enable input current sl aT A 
. i rren 
e : ‘ Vy=2.7V rete eee 


I 
Mie Low-level enable input current Vyp=O0.5V F100 | A 
los Short-circuit output current Vip =3V, Vo =OV, See Note 5 | -15 == 100 | mA 
ioc Supply current Vit=Ov PB | mA 


tThe algebraic convention, where the least-positive (most-negative) limit is designated as minimum, is used in this data sheet for threshold 
voltages only. | 
NOTES: 4. Refer to EIA Standards RS-422A and RS-423A for exact conditions. 

5, Only one output at a time should be shorted. 


ViL Low-level enable input voltage 


N 






lip Differential-input bias current 
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TYPE MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 


Propagation delay time, high-to-low- 








tPHL 












level output 5 
: C. = 15 pF, see Figure 2 
Propagation delay time, low-to-high- 






t 
PLH level output 


tPZH Output enable time to high level 


tpZ2L Output enable time to low level 
tpHz Output disable time from high level 


tPLZ | Output disable time from low level 














Cy_=15pF, see Figure 3 









PARAMETER MEASUREMENT INFORMATION 


Vip* { 





FIGUR E 1-Voy VoL 










GENERATOR 
(see Note A) 





OUTPUT 











CL = 15 pF 
(see Note B) 


1.5V 


i OUTPUT 





2V 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, ty =t¢= 6 ns. 


B. Cy. inctudes probe and stray capacitance, 


FIGURE 2—PROPAGATION DELAY TIMES 
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TYPE MC3486 
QUADRUPLE LINE RECEIVER WITH 3-STATE OUTPUT 





PARAMETER MEASUREMENT INFORMATION 


































| [ore gee en | 
Swi | l 
-1.5V 3 OUTPUT 
5 ——| sw2 
15V-———O | i 2k2 
Oo” O—-5V 
l : | 
i | 
a | (see Note C) 
| | 
| ee 
| 15 pF 
| | (see Note B) A 
| ~ Sw3 
Gen oi pea eee ee | 
GENERATOR = 
(see Note A) 512 
L TEST CIRCUIT 
tpZL 
‘PZH 3V 
3V 
INPUT —— 15V 
INPUT —— 15 ae to 1.5V | SW1 to —1.5V 
| wa ae —|—-—— OV SW2 closed 
—— = OY 0 | SW3 open 
—>| le—tezH —>; |e—*tpze 
4 —~ —=45V 
OUTPUT OUTPUT —- 15V 
VoL 
tPpLZ 
tpHz 3V 3V 
3V 
INPUT SW1 to —1.5 V 
SW1 to 1.5 V. as SW2 closed 
SW2 closed | SW3 closed 
SW3 closed [ ae OY 
ly 
—>| j¢—*tpLz 
t ——~—613V 
Vou OUTPUT 
OUTPUT ? 
—— — 6 13V a 
VOLTAGE WAVEFORMS 


FIGURE 3—ENABLE AND DISABLE TIMES 


NOTES: A, The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle * 50%, t, = t¢ = 6 ns, 
B. Cy includes probe and stray capacitance 
C. All diodes are 1N916 or equivalent, 


ER a a SNA A A Pe Se Ce SE EI ST A I EY EE Is PTE ES TP TID 
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INTERFACE TYPE MC3487 
CIRCUITS QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


BULLETIN NO. OL-S 12749, MAY 1980 





® Meets EIA Standard RS-422A and JORN 
Federal Standard 1020 DUAL-IN-LINE PACKAGE (TOP VIEW) 
@ Three-State, TTL-Compatible Outputs ouTPut 


4Z_ ENABLE 32 


e Fast Transition Times 

@ ‘High-impedance Inputs 

© Single 5-Volt Supply 

e Power-Up and Power-Down Protection 


e Designed To Be Interchangeable with 





Motorola MC3487 
description 
The MC3487 offers four independent differential line 
drivers designed to meet the specifications of EIA FUNCTION TABLE (EACH DRIVER) 








Standard RS-422A and Federal Standard 1020. Each 
driver has a TTL-compatible input buffered to reduce 
current and minimize loading. 






INPUT OUTPUT OUTPUTS 
L 


H H H 
L H 
x L 


L 
High-Impedance 
H = TTL high tevel X = irrelevant 
L = TTL low fevel 













H 
High-impedance 


The driver outputs utilize 3-state circuitry to provide 
high-impedance states at any pair of differential 
outputs when the appropriate output enable is ata 
logic low level. Internal circuitry is provided to ensure 
a high-impedance state at the differential outputs 
during power-up and power-down transition times, provided the output enable is low. The outputs are capable of 
source or sink currents of 48 milliamperes. 





The MC3487 is designed for optimum performance when used with the MC3486 quadruple line receiver. It is supplied 
in a 16-pin dual-in-line package and operates from a single 5-volt supply. 


The MC3487 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 
TYPICAL OF ALL OUTPUTS 


EQUIVALENT OF EACH INPUT 


Vcc 


92 NOM 


OUTPUT 
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TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)... eee eee cee ee teeta Lwicee eae s eae UBM 
PNDUE VONAGE: o.oo bcd ey bt pe eae ek Re oe pe eee a hima ae oes Miia heen: “RV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

| Jpackage ........0.ceeeeee0- 1025 mW 


N package .......... at aicecal tale Reha 1150 mW 
Operating free-air temperature range 6. ce ce cece ee cece e cece eteeeerecs OC to 70°C 


Storage temperature range Tie eee ee ee ee ee ce eee —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for GO seconds: J package ..........0000ecceeeees 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package .........0. cece cecceees 260°C 


NOTES: 14, All voltage values, except differential output voltage Vop. are with respect to the network ground terminal. | 
2. For operation above 25°C free-air temperature, derate the J package at the rate of 8.2 mW/°C and the N package at the rate of 
9.2 mw/C. 


recommended operating conditions 


Nom ax unit 
Supply voltage, V 4.75 5 5.25 
Operating free-air temperature, Ta 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 
v High-ievel input voltae fe ee ee Sd 
Vv Cowlevel input voltage ee ee 
V Input clamp voltage l)}=—-18mMA 
Vv 


) MIN MAX 

1H ee 

tL 8 

a eS 

) TTon==20ma [25 
Se oe ne 

VOL PC 

ee ee 

ae Ss 






















TEST CONDITIONS 





Low-level! output voltage Vit = 0.8 V, VIH=2V, I9oL = 48 mA 
IVop! Differential output voltage RL = 1002, See Figure 1 


Change in magnitude of 

differential output voltage Tt 

Voc Common-mode output voltage t RL = 1002, See Figure 1 
Change in magnitude of 


AlVop! R_ = 1002, See Figure 1 


AIV R; = 1002, See Figure 1 +t 0.4 
Voc! common-mode output voltaget L 7 


: Vo™T6V | 
lo Output current with power off Vec = 0V 7 =-0.25V 


' High-impedance-state Output enables Vo 72.7 V Po 100 ar 
oz output Current at 0.8 V Vo *=0.5V F100 | 
p00 








Input current et maximum 
vie Vi=5.5V 
input voltage 
NH High-level input current Vi~=2.7V 


UL Low-level input current V,;=0.5V 
los Short-circuit output currents Vpz2V —40 ~—140 | mA | 
C , 


! Suppl t (all drivers) ee eee 2 eee J 105 
current (all drivers : 
C pply Output enables at 2 V eee tegen =. OOH 


TANMopland ANoc! are the changes In magnitude of Vop and Voc, respectively, that occur when the input Is changed from a high level to 
a low jevel, 

tin EIA Standard RS-422A, Voc, which js the average of the two output voltages with respect to ground, Is called output offset voltage, Vos. 

S only one output at a time should be shorted and duration of the short-circuit should not exceed one second. . 
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: TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 





switching characteristics, Vac = 5 V, Tp = 25°C 


[Jo PARAMETER | TESTCONDITION, | MIN, MAX [UNIT | 
tpH_ Propagation delay time, high-to-low-level output CL =15 pF, See Figure 2 | 20 {ons 
pos 
tTp Differential-output transition time | CL=15pF, SeeFigue3 = | 20 | ns | 
tpzH Output enable time to high level FO ons 
tpz_ Output enable time to low level | 80 | ons 
ee Oe 


tpHz Output disable time from high level Laie « 2 


tpLz Output disable time from low level 



























CL = 50pF, See Figure 4 


















PARAMETER MEASUREMENT INFORMATION 


50 82 





FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


INPUT 


OV 










Y OUTPUT 


GENERATOR 
(See Note A) 











(See Note B) 


bee a 


(See Note C) == 


Z OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORM 


NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: tp < 5 ns, te < 5 ns, PRR = 1 MHz, duty cycle = 50%, 
257 502. 
B. C,_ Includes probe and stray capacitance. 
C. All dlodes are IN916 or IN3064, 


FIGURE 2—PROPAGATION DELAY TIMES 
LL SE SEE AGEL EE SIE) IT EY SD SRE AEST SE AT DAS PADI DEEN A 
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TYPE MC3487 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


- -———3V 
INPUT 
RL = ! Sf 
1002 OUTPUT OV 














GENERATOR 





—a i— —pi e— 
(See Note A) TD 1k o tTD 

i 90% ! 

‘ CL = 15 pF OUTPUT ! | 
L 
— Bee = i 4 | (See Note B) 10% 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—DIFFERENTIAL-OUTPUT TRANSITION TIMES 
| OUTPUT 
: 200 2 















(See Note C) 
GENERATOR 
(See Note A) 


Cy = 50 pF 
| (See Note 8) | 


TEST CIRCUIT 


OUTPUT ~ 3V | | OUTPUT ————-3 V 
ENABLE 1.5V | ENABLE 1.5V 
INPUT ay | INPUT 9 y—/} 





I 
‘PHZ—W e- : tpz-e le. 
| Fosv oh } 
OUTPUT | oe SW1 closed | OUTPUT ! 15V pa reg 
oe or > | es pen 
: a OL 
peace ~ 7 ee PZH BE Me | 
ee , 4 VOH 
OUTPUT SW1 closed 
arg OS SW2 closed OUTPUT 1.5V a ee. 
VoL | | 
VOLTAGE WAVEFORMS 


FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: tp<5 ns, t¢ © 5 ns, PRR = 1 MHz, duty cycle = 50%, 
Zo = 502. | 
B. Cy Includes probe and stray capacitance. . 
C. All dlodes are IN916 or IN3064, 
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TYPES N8T26, N8T2GA. 
pili QUADRUPLE BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12617, MAY 1978 — REVISED JULY 1980 





e P-N-P Inputs for Minimal Input JORN 
Loading (200 , A Maximum) DUAL-IN-LINE PACKAGE (TOP VIEW) 


® High-Speed Schottky Circuitry? 


© 3-State Outputs for Driver and 
Receiver 


e Party-Line (Data-Bus) Operation 
e Single 5-V Supply 


e N8T26A Driver has 
48-mA Current Sink Capability 


e Designed to be Interchangeable 
with Signetics NST26 and N8T26A, 
also Called 8T26 and 8T26A 20 





description 


The N8T26 and N8T2GA are quadruple transceivers utilizing Schottky-diode-clamped transistors. Both the driver and , 
receiver have three-state outputs. With p-n-p inputs, the input loading is reduced to a maximum input current of 

200 microamperes. These devices are capable of high switching rates into high-capacitance loads and are suitable for 

driving long bus lines. . | 


The N8T26 and N8T26A are characterized for operation from 0°C to 70°C. | 
schematics of inputs and outputs FUNCTION TABLE (DRIVER) 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS OUTPUT 
|p ve |B 
L oH 


H 
H H L 
Xx L Z 


OUTPUT FUNCTION TABLE (RECEIVER) 










V 


5k2 NOM 





H = high level, L = tow level, 


Drivers: Reg = 35 82NOM X = irrelevant, Z = high impedance 
Receivers: Reg = 70 St NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vec (see Note. 1): — 4 cee os eo oe ewe eR SAGA ES ewe Mee ESSE 7V 
DUE VONAGC: nce ese cate ee eee eee ae a SS Se is Se ee Be eee aa 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... 1025 mW 
N package ....... 1150 mW ~ 
Operating free-air temperature range 5. we we tw tee ee et ee eee eee eee ees 0°C to 70°C 
Storage temperature range... wk ee te ec eet eee ee ee eee ee tween tee eenes —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package «1... ce eee eee eee eee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package ....... eee eer cee eee ees 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package at the rate of 8.2 mw/*C and the N Package at the rate of 
9.2 mW/ C. 
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TYPE N8T26 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





N8T26 recommended operating conditions 


[Min NOM _MAX [UNIT 


High-level output current, loy 


Supply voltage, Vcc 


Low-level output current, Io. 


Operating free-air temperature, TA 





N8T26 electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


PARAMETER 


Vin High-level inputvoltage _([6D,DERE[SSSC~“~—S~“S~S 


VIL Low-level input voltage B, D, DE, RE 
Vik Input clamp voltage B, D, DE, RE 
ViIH=2V, Vi- = 0.85 V, lon =—10mA 
Vit =0.85V Iloy=-2mA 
VIH=2V, Vit = 0.85 V, loL = 16mA 
Off-state (high-impedance DE atO.85V REat2Vv, Vo=26V 
- state) output current RE at 2V, Vo =0.5V 
NH High-level input current V;}=5.25V 


VoH High-level output voltage 


VoL Low-level output voltage 





loz 


lie Low-level input current B,D, DE, RE 


los —_— Short-circuit output current 


Icc___Supply current 
N8T26 switching characteristics, Vcc = 5 V, TA = 25°C 
TEST CONDITIONS 














PARAMETER 

















tpLH Propagation delay time, low-to-high-level output 


| tpH_ Propagation delay time, high-to-low-level output co 
tpLH Propagation delay time, low-to-high-level output 
tpH_ Propagation delay time, high-to-low-level output 


Ci. =30pF, See Figure 1 


a CL =300pF, See Figure 2 


7 





[ee] 
—_ Jos 
o}1c 


tpLz Output disable time from low level 


tpz~_ Output enable time to low level 


tpL2 Output disable time from low level! 


9 17 
CL=30pF, See Figure 3 
tpz_ Output enable time to low level 


8 | C_ =300pF, See Figure 4 
T all typical values are at Ta = 25°C and Vcc = 5 V. 


S only one output should be shorted ata time, and duration of the short circult should not exceed one second, 
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TYPE N8T26A 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





N8T26A recommended operating conditions 


IN NM Max | NT 
Supply voltage, Vcc 4.75 5 §.25 


High-level output current, loy 


Operating free-air temperature, TA 0 , 70 |. eee 


Low-level output current, !oL 
N8T26A electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


PARAMETER : TEST CONDITIONS 
Vig High-evel input voltge [8,0,DERE[ CSCS 


























MIN TYPT MAX] UNIT 





Vi___Low-evel input voltage | 8,0,DE,RE[ SSCS 
VIK Input clamp voltage B, D, DE, 


Vou High-level output voltage 


VoL Low-level output voltage 


ViIH=2V, ViL = 0.85 V, 10H = —10mA 
Vi_=085V IQgQu=-2mA 
Vit=0.85V toy =—100uA 


VIH=2V, lo. =48 mA 


VIH=2V, Vit = 0.85 V, lor = 20mA 
Off-state (high-impedance DE at0.85V REat2V, Vo 2=2.6V 
state) output current DE atO85V, REat2V, Vo = 0.5V 


0 
NH High-level input current V; 5.25 V 
Me 


B,D, DE, RE| V; = 0.4 V 
Low-level input current 
|D  =—s |W = 0.4V, = DE at 0.85 V 
los Short-circuit output current 3 Vcec= 5.25 V 30 


N8T26A switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER | FROM | TO | TESTCONDITIONS | MIN AX 
t Propagation delay time, low-to-high-level output 
PLA e : u : F = Ci =30pF, See Figure 1 
tpH_ Propagation delay time, high-to-low-level output 
t Propagation delay time, !ow-to-high-level output 
PCH a - Ld - - gh = C_ =300pF, See Figure 2 
tPpHL Propagation delay time, high-to-low-level output 
tpLz Output disable time from low level ; 7 
C, = F 
tpz1 Output enable time to low level Lcied Pry eee riguie.s 


t 0 t disable time from low level 
PLZ utput di ' CL_=300pF, See Figure 4 


tp7L Output enable time to low level 

















= 











| 
~J 
rar 


a 


| UNIT 
| mA 
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TAI typical values are at Ta = 25°C and Voc = 5 V. 
8 only one output should be shorted at a tlme, and duration of the short circuit should not exceed one second. 


a SP eS Se ee ta eeeencsmemnnasnaae 
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TYPES N8726, N8T26A 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


Vcc 2.6V 










922 





(see Note D) 




















PULSE CIRCUIT 
Saati SNGEE 
(see Note A TEST 






Cy = 30 pF 
(see Note C) 


(see Note B) 







GND 








> fom < Sas — '-<5ns 
1 
| 





INPUT 
OV 
leo PHL tpLHte———> 
! VOH 
! 
OUTPUT 
—-——VoL 


VOLTAGE WAVEFORMS 
FIGURE 1~PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 


2.6V Vcc 


(see Note D) 









CIRCUIT 
UNDER 
TEST 
(see Note B) 











C= 300 pF 
(see Note C) 





PULSE 
GENERATOR 
(see Note A) 









VOLTAGE WAVEFORMS 
FIGURE 2—PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 


NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 50%, Z5,,, * 50 2. 


B. All inputs and outputs not shown are open, 
C. Cy, includes probe and jig capacitance, 
BD. All diodes are 1N916 or 1N3064, 
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TYPES N8T26, N8T26A 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


2.6V Vcc 5V 









B (all) 240 22 














CIRCUIT 


















PULSE 
GENERATOR gelvaea 
(see Note A) D (all) (see Note B) 





(see Note D 
GND Cy. = 30 pF ee 


(see Note C) 





TEST CIRCUIT 





OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 3—RECE!IVER ENABLE AND DISABLE TIMES 


vcc 5V 


2.6 V 





70 92 






CIRCUIT 
UNDER 
TEST 
(see Note 8) 


GND 















PULSE 
GENERATOR 
(see Note A) 





(see Note D} 





Cy = 300 pF 
(see Note C) 






TEST CIRCUIT 


oe to-e}- < Srs 
l 





INPUT 
' | 
be—el—te77 ko—oy- tp__2 
. { 
OUTPUT 1.5 V 
10% 
VOLTAGE WAVEFORMS 


FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 


NOTES: A. The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle = 60%, Zour * 50 2. 
B. All inputs and outputs not shown are open, 
C. Cy includes probe and jig capacitance, 
D, All diodes are 1N916 or 1N3064, 
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INTERFACE «TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
casi SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


BULLETIN NO. DL-S 12493, JANUARY 1977 


SN55107A, SN55107B, SN55108A, 
SN55108B ...J DUAL-IN-LINE PACKAGE 
$N75107A, SN75107B, SN75108A, 


: SN75108B...J OR N DUAL-IN-LINE PACKAGE 
e High Speed (TOP VIEW) 






e Standard Supply Voltages INPUT INPUT OUTPUT STROBE 
Vec+ Vcc- 2A NC 2Y 2G 


e Dual Channels 

e High Common-Mode Rejection Ratio 
e High Input Impedance 

e High Input Sensitivity 


e Differential Input Common-Mode 
Range of +3 V 


e Differential Input Common-Mode 
Range of More than +15 V 
Using External Attenuator 


. P INPUT INPUT NC OUTPUTSTROBESTROBE GND 
e Strobe Inputs For Receiver Selection 1A 1Y iG StS 


e® Gate Inputs For Logic Versatility NC—No internal connection 





e TTL or DTL Drive Capability Sie ASA le 





DIFFERENTIAL 
e High D-C Noise Margin INPUTS : 
‘ r) A-B 
@ ‘107A and ‘107B Have Totem-Pole Outputs Vip > 25 mV 


e ‘108A and ‘108B Have Open-Collector Outputs 


e ““B” Versions Have Diode-Protected Input 
Stage For Power-Off Condition 


—25 mV < Vip < 25 mV 


Vip < —25 mV 





description H = high level, L. = tow level, X = irrelevant 
These circuits are TTL/DTL compatible high-speed line receivers. Each is a monolithic dual circuit featuring two 
independent channels. They are designed for general use as well as such specific applications as data comparators and 
balanced, unbalanced, and party-line transmission systems. These devices are unilaterally interchangeable with and 
replace SN55107, SN55108, SN75107, and SN75108, but offer diode-clamped strobe inputs to simplify circuit design. 


The essential difference between the A” and “’B”’ versions can be seen in the schematics. Input-protection diodes are in 
series with the collectors of the differential-input transistors of the ‘’B” versions. These diodes are useful in certain 
“party-line”’ systems that may have multiple Vcc+ power supplies and may be operated with some of the VCC+ 
supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input circuit 
connected to that supply would be as follows: 


- baci re ce aE 
INPU mah Lame ge = 


“B’ VERSION 
“A” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 


The SN55107A, SN55107B, SN55108A, and SN55108B, are characterized for operation over the full military 
temperature range of -55°C to 125 C. The SN75107A, SN75107B, SN75108A, and SN751088B are characterized for 
operation from 0°C to 70°C. 





TEXAS INSTRUMENTS 5-49 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


design characteristics 





The ‘107A, ‘107B, ‘108A, and ‘108B line receivers are TTL-compatible dual circuits intended for use in high-speed 
data-transmission systems. They are designed to detect low-level differential signals in the presence of common-mode 
noise and variations of temperature and supplies. Dc specifications reflect worst-case conditions of temperature, supply 
voltages, and input voltages. 


These receivers feature independent channels with common voltage supply and ground terminals. The ‘107A and ‘107B 
feature TTL-compatible active pull-up (totem-pole) outputs. The ‘108A and ‘108B are also TTL-compatible, but 
feature an open-collector output configuration that permits the wired-AND logic connection with similar outputs (such 
as the SN5401/SN7401 TTL gate or other ‘108A/‘108B line receivers). This permits a level of logic to be implemented 
without extra delay. All other features of the fine receivers are identical. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The receivers feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity is particularly 
important when data is to be detected at the end of a long transmission line and the amplitude of the data has deterio- 
rated due to cable losses. These line receivers are designed to detect input signals of 25 millivolts (or greater) amplitude 
and convert the polarity of the signal into appropriate TT L-compatible output logic levels. For applications that require 
a greater sensitivity (t10 mV), the SN75207, SN75207B, SN75208, and SN752088 are recommended. 





schematic (each receiver) 


(14) 
Vec+ 





GND 


(5,8) stRoBE 


G 
COMMON 
TO BOTH 
RECEIVERS 
(6) STROBE 





TO OTHER RECEIVER 
*R = 12 for 107A and ‘107B, 750 2 for ‘108A and ‘108B, 
NOTES: A, Resistor values shown are nominal and in ohms. 


B. Components shown with dashed lines In the output circuitry are applicable to the ’107A and 107B only. Diodes in series with the 
collectors of the differential input transistors are short-circuited on ’107A and ‘108A, 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


(a SE IR SE BT SETI SI DE CS ITE IED OD OEE NP IE EOD EDEL EEE: 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) . 2. 6 2 we ee ee ee et et ee ee eh eh ee DAN 
Supply voltage Vcc— . . . oe ee eee | be ener ote ae SEM 
Differential input voltage (see Note 2) ectee. ce SEE GE: CRE Oe E. te SB A> Be cht she = es cee ok ar es ae A, 
Common-mode input voltage (see Note 3) . 2... 1 1 ew we ew we te we ee ee we we wl ew) «6K 
Strobe input voltage .... ‘ : a die : Wek We varali ao Sa cae oat <8 5.5 V 
Continuous total dissipation at (or below) 70° © fieeairzamperaturs ices ‘Note 4) Dee Ale “gles Sh ee 600 mW 
Operating free-air temperature range, Series 55 2 nage daecwe tS. Secks ae ee hs SA SBS 16-125 C 

Series 70° «oo eM eee. Ge aS eee ae ee ee OCW 
Storage temperature range ba ee a See a Ee a se =65°C 110. 160°C 


recommended operating conditions (see note 5) 


SN55107A, SNS5107B | SN75107A,SN75107B 
SN55108A, SN55108B | SN75108A,SN75108B | UNIT 


[SupplyvoleeeVecrSSCSC~“~*‘“~*S*S*~*C‘“‘“‘~*~*rSASSCSC‘“R‘CSC‘*sS:*SCATB 8B] VC 
[Lowievel outputeurent Ign SC 
[Operating reer temperature, Ta —SSSCSSCSC~i CSS CSCO 













tThe algebraic convention, where the less positive (more negative) limit is designated as minimum, is used in this data sheet for logic voltage 
lavels only. 


NOTES: 1. All voltage values, except differential voitages, are 
with respect to network ground terminal. RECOMMENDED COMBINATIONS 

2. Differential voltage values are at the noninverting (A) 
terminal with respect to the inverting (B) terminal. OF INPUT VOLTAGES 

3. Common-mode input voltage is the average of the 
voitages at the A and B inputs. 

4. For operation of SN55107A, SN55107B, SN55108A, 
or SN55108B above 70°C free-air temperature, refer 
to Dissipation Derating Curves in the Thermal Infor- 
mation section, which starts on page 2-1. In the J pack- 
age, these Series 55 chips are alloy-mounted; Series 75 
chips are glass-mounted. 

5. When using only one channel of the line receiver, the 
strobe G of the unused channel! should be grounded 
and at least one of the differential inputs of the 
unused receiver should be terminated at some voltage 
between —3 V and 3 V. 


Input—A-to-Ground Voltage—V 





—-5 -4-3-2-10 1 2 3 


6. The recommended combinations of input voltages fall Input—B-to-Ground Voltage—V 
within the shaded area of the figure at the right. 

7. The common-mode voltage may be as low as —4 V 
provided that the more positive of the two inputs is 
not more negative than —3 V, | 


SBA a a a EN NIE DO UE TIPPS TET A I ET ICE A ED OEY 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 


definition of input logic levelst 


VIDH High-level input voltage between differential inputs | 0025 SCY 
VIDL Low-level input voltage between differential inputs a ee 
VIH(S) High-level input voltage at strobe inputs Se aa ae 


ViL(s) Low-level input voltage at strobe inputs 0 0.8 

















tThe algebraic convention where the more positive (less negative) limit is designated as maximum is used in this data sheet for logic voltage 
levels only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
‘107A, ‘107B ‘108A, ‘1088 
PARAMETER TEST CONDITIONS+ 
MIN TYPS MAX|MIN TYP§8 MAX 
High-| Vip=5V 30 30 
ne igh-level Voce = MAX iD 
input current 30 
' Low-level Vv = MAX 
IL input current cct 
; High-level input current |Vccs =MAX, VinH(s) = 2-4 V 
ms into 1G or 2G Vecs = MAX,  ViH(sy = MAX Voc+ 
| 


Low-level input current y « MAX y O4v 
IL into 1G or 2G CCt ; IL(S) ; 


' High-level input Voc+ =MAX,  Vip(s) = 2.4 V 
1H current into § Voc: =MAX,  Vinis) = MAX Vcr 


Low-level input 
| Vcoc+ =MAX,  Viz(s) =9.4V 


SN 
oy on 


current into S 


L 

Vecz=MIN, — ViL(s) = 9.8 V, VIDH = 25 mV 

VoH High-level output voltage | °C* IL(S) 1DH = 25m 
loOH = 400 KA, Vic =-3V to3V 
V = MIN, V =2 V, V = —2 

VoL _ Low-level output voltage CC+ (H(S) IDL 5mvV 
loL=16mA, Vic =-3Vto3V 

IOH i 

los 


O High-level output current [Vcc+ = MIN VOH = MAX Voc+ 
Short-circuit y aan 
0 output current4 CC+ 
Supply current from * 
V = = 
H+ Vos, outputs high coz = MAX, Ta=26C 


mA 


Icc 


Supply current from 


ICCH Vect =MAX, Ta=25°C 





~ Vec-, outputs high 
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


§ All typical values are at Vocy = 5 V, Voc = —8 V, Ta = 25 C. 
{ Not more than one output should be shorted at a time. 


switching characteristics, Vcc+ = +5 V, TA = 25°C, see figure 1 












ini Propagation delay time, low-to-high-leve! output, Cs 
from differential inputs A and B ay =a80n,eLeispr | St 8 

Tr Propagation delay time, high-to-low-leve! output, — 
from differential inputs A and B RL =3902, CL=15pF ee) 

acai Propagation delay time, low-to-high-level output, RL =3902, CL=50pF ot oe | 
from strobe input G or 8 PaL= 008, ccs teeF |i 

Hie) Propagation delay time, high-to-low-leve! output, Re ee | 
from strobe input G or S RL=3902, CL=15pF | = | 13 20) 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B. 
DUAL LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 













DIFFERENTIAL 
INPUT 


- 1A | 
> | ] , 
PULSE | O 
GENERATOR 
(See Note A) | 500 
{ Veet 
| 100 mV 
)— i> 


OUTPUT 
"407A, '107B 





50 pF 
(See Note C) 


{See Note D) 





_ OUTPUT 





: _ 5 
15 pF 
STROBE (See Note C} 
INPUT 
(See Note B) 


PULSE ° - 
GENERATOR 
(See Note A} 


TEST CIRCUIT 


INPUT 









STROBE, i 
INPUT | 
Gors | | 
—~| fe tPHL(O) | +—-——— ov 
tPLH(D) -y | | ! 
1 } tPLH(S)—=]{ je of fe *PHL(S) 
| ; i VOH 
| 
—— 1.5V 1.5V 1.5 V 


VoL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: 25,4 = 50 9, tp = t¢ = 10 t Sas, th, = 500 ns, PRR = 1 MHz, 
tp2 = 1 us, PRR = 500 kHz. 
B. Strobe input pulse is applied to Strobe 1G when inputs 1A-18 are being tested, to Strobe S when inputs 1A-1B or 2A-2B 
are being tested, and to Strobe 2G when inputs 2A-28 are being tested. 
C. Cy includes probe and jig capacitance. 
D. All diodes are 1N916. 


FIGURE 1—PROPAGATION DELAY TIMES 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 





TYPICAL CHARACTERISTICSt 


HIGH-LEVEL INPUT CURRENT 


OUTPUT VOLTAGE INTO 1A or 2A SUPPLY CURRENT, OUTPUTS HIGH 
Ai v3 
vs 
DIFFERENTIAL INPUT VOLTAGE FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 








8 30 
| | i ‘oe | 
6 y < x: 
2 ¥ Noninverting 5 ‘ 
% 4 Inputs 3 — 20 
3 5 3 
> 8 = 16 
FA = g 
g § z 
O 6 ze 10 
> a 3 
=z 2 oe 
0 0 ry 
-40 -30-20-10 0 10 20 3% 40 -75 -68 -25 0 25 50 75 100 125 —75 -60 -25 0 25 GO 75 100 125 
Vip—Differential Input Voltage—mV Ta~Free-Air Tmeperature—"C Ta—free-Air Tempersture—C 
FIGURE 2 FIGURE 3 FIGURE 4 
‘108A, ‘108B "108A, ‘108B 
; ; PROPAGATION DELAY TIME 
PROPAGATION DELAY TIME LOW-TOHIGH LEVEL PaIGHITO.LOW LEVEL. 
(DIFFERENTIAL INPUTS) (01 i (DIFFERENTIAL INPUTS) 
vs v8 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE -FREE-AIR TEMPERATURE 
40 
Voc: = 5 V 2 
é CL = 15 pF T 36 ECL = 15pF 
> 2 E 
= eo 
E z 4 
& =. S 26 
> a c 
3 § £ x 
fa) = - 
§ 3 2 
Ss 2 & 16 
e é | 
8 5 S 10 
= = 3 
= x 
B. os 
0 0 ) 
-75 -560 -25 0 25 SO 75 100 125 -76 -60-25 O 25 50 75 100 126 -~75 -60 -25 0 25 60 758 100 125 
TaFree-Air Temperature—"C Ta—Free-Air Temperature—"C TA-EieeAie Torhpecatine-*C 
FIGURE 5 FIGURE 6 FIGURE 7 
’ 
"107A, '107B °108A, '108B 
PROPAGATION DELAY TIME PROPAGATION DELAY TIME 
(STROBE INPUTS) {STROBE INPUTS) 
¥s va 
FREE-AtR TEMPERATURE . FREE-AIR TEMPERATURE 





E 
> 
2 
4 
ij 
2 
< 
0 
-76 -—§ -~26 0 25 & 76 100 126 —-75 —-50 -26 O 265 6&0 76 100 126 
Ta—Free-Air Temperature—C Ta-Free-Air Temperature—"C 
FIGURE 8 FIGURE 9 


t Data for temperatures below O°C and above 70°C are applicable for Serles 55 devices only, 
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TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 
basic balanced-line transmission system 


The ‘107A, ‘107B, ‘108A, and ‘108B dual line circuits are designed specifically for use in high-speed data transmission 
systems that utilize balanced, terminated transmission lines such as twisted-pair lines. The system operates in the 
balanced mode, so noise induced on one fine is also induced on the other. The noise appears common-mode at the 
receiver input terminals where it is rejected. The ground connection between the line driver and receiver is not part of 
the signal circuit so that system performance is not affected by circulating ground currents. 


The unique driver-output circuit allows terminated transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line reflections are virtually eliminated when terminated fines are used. 
Crosstalk is minimized by low signal amplitudes and fow line impedances. 


The typical data delay in a system is approximately (30 + 1.3 L) nanoseconds, where L is the distance in feet separating 
the driver and receiver. This delay includes one gate delay in both the driver and receiver. 


Data is impressed on the balanced-line system by unbalancing the line voltages with the driver output current. The 
driven line is selected by appropriate driver-input logic levels. The voltage difference is approximately: 


VDIFF * 1/2!0(on) * RT. 


High series line resistance will cause degradation of the signal. The receivers, however, will detect signals as low as 
25 mV (or less). For normal line resistances, data may be recovered from lines of several thousand feet in length. 





Line-termination resistors (R71) are required only at the extreme ends of the line. For short lines, termination resistors 
at the receiver only may prove adequate. The signal amplitude will then be approximately: 


VDIFF ~ lo(on) * RT. 


Rr Ry 











Rr RT 






TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE Za 


Ry = 2Zo/2 


ORIVER: : 


SN551094, SN55110A, 
SN75109A, SN75110A, 
SN75t12 


DATA INPUT 






A 
B 
Cc 

INHIBIT 5 STROBES 


RECEIVER: 
“107A, °107B, °108A, ‘1088 


FIGURE 10 
data-bus or party-line system 


The strobe feature of the receivers and the inhibit feature of the drivers allow these dual line circuits to be used in 
data-bus or party-line systems. In these applications, several drivers and receivers may share a common transmission 
line. An enabled driver transmits data to all enabled receivers on the line while other drivers and receivers are disabled. 
Data is thus time-multiplexed on the transmission line. The device specifications allow widely varying thermal and 
electrical environments at the various driver and receiver locations. The data-bus system offers maximum performance 
at minimum cost. 





RECEIVER 1 RECEIVER 2 RECEIVER 4 
DRIVERS: 
SN55109A, SN55110A, ie y ey 7 1> 7 
SN75109A, SN75110A, i Eo = 
SN76112 STROBES STROBES STROBES 
Ry Ry 
Ry LOCATION 2 ny 
DRIVER 1 DRIVER 3 DRIVER 4 
rm ‘ RECEIVERS: 
DATAINPUT B-|_) ee pn eS ea) ie "107A, ‘1078, 
"108A, '108B 
Cc Cc c 
INHIBIT S&S a ED a (ES 
LOCATION 1 LOCATION 3 LOCATION 4 
FIGURE 11 
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‘108A, ‘108B dot-AND output connections 


TYPES SN55107A, SN55107B, SN55108A, SN55108B, 
SN75107A, SN75107B, SN75108A, SN75108B 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


unbalanced or single-line systems 


These dual line circuits may also be used in unbalanced or single-line systems. Although these systems do not offer the 


same performance as balanced systems for long lines, they are adequate for very short lines where environmental noise 
is not severe. 


The receiver threshold level is established by applying a d-c reference voltage to one receiver input terminal. The signal 
from the transmission line is applied to the remaining input. The reference voltage should be optimized so that signal 
swing is symmetrical about it for maximum noise margin. The reference voltage should be in the range of —3 volts to 
+3 volts. It can be provided by a voltage supply or by a voltage divider from an available supply voltage. 


A single-ended output from a driver may be used in single-line systems. Coaxia! or shielded line is preferred for mini- 
mum noise and crosstalk problems. For. large signal swings, the high output current (typically 27 mA) of the SN75112 
is recommended. Drivers may be paralleled for higher current. When using only one channel of the line drivers, the 
other channel should be inhibited and/or have its outputs grounded. 


SN55109A, SN55110A 
SN75109A, SN75110A 
SN75112 







R | "107A, ‘107B 


‘108A, ‘108B 
OUTPUT {NPUT 


OUTPUT 





STROBES 


FIGURE 12 


‘108A, "108B 








The ‘108A, ‘108B line receivers feature an open- 
collector-output circuit that can be connected in 
the dot-AND logic configuration with other similar 
open-collector outputs. This allows a level of logic to 
be implemented without additional logic delay. 


"108A, '108B 


OUTPUT 


DOT-AND 


For rules for such dot-AND connections, refer to the SN5401/SN7401 or equivalent ea 


SN5401/SN7401 data sheet. 


FIGURE 13 


increasing common-mode input voltage range of receiver 


The common-mode voltage range or CMVR is defined as the range of voltage applied simultaneously to both input 
terminals that if exceeded does not allow normal operation of the receiver. 


The recommended operating CMVR is +3 volts, making it useful in all but the noisiest environments. In extremely 
noisy environments, common-mode voltage can easily reach +10 V to +15 V if some precautions are not taken to 
reduce ground and power supply noise, as well as crosstalk problems. When the receiver must operate in such 
conditions, input attenuators should be used to decrease the system common-mode noise to a tolerable level at the 
receiver inputs. Differential noise is also reduced by the same ratio. 


These attenuators have been intentionally omitted from the receiver input terminals so the designer may select resistors 
that will be compatible with his particular application or environment. Furthermore, the use of attenuators adversely 
affects the input sensitivity, the propagation delay time, the power dissipation, and in some cases (depending on the 
selected resistor values) the input impedance, therefore reducing the versatility of the receiver. 
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TYPICAL APPLICATION DATA 


increasing common-mode input voltage range of receiver, continued 


The ability of the receiver to operate with approxi- TABLE B — TYPICAL PROPAGATION DELAYS FOR 
mately £15 volts common-mode voltage at the inputs . RECEIVER WITH ATTENUATOR TEST CIRCUIT 
has been checked using the circuit shown in SHOWN IN FIGURE 14 


Figure 14. The resistors R1 and R2 provide a voltage 
divider network. Dividers with three different values 
presenting a 5-to-1 attenuation were used so as to 
Operate the differential inputs at approximately 
+3 volts common-mode voltage. Careful matching 
of the two attenuators is needed so as to balance the 
overdrive at the input stage. The resistors used are 
shown in Table A. 


YP 
DEVICE PARAMETERS eadeil as 
ATTENUATOR (ns) 


a ee ee 

tertH | 8 
pm Fe 
a ae ee 

a ee 

a ae ee 

a aes Ee ee 
ie eS 

a ae eee 

a a 


‘108A, ‘1088 





TABLE A 
Attenuator 1: R1=2kQ, R2=0.5 kQ 


Attenuator 2: R1=6kQ, R2=1.5kQ 
Attenuator 3: R1=12kQ, R2=3 k2 









Table B shows some of the typical switching results 
obtained under such conditions. 


ONE Sv 
a P eHERCAT RECEIVER 
— Rp = 3902 
OR —14V 

+H14V 
-16V 

+15 V 

OR 
-15V 





FIGURE 14—COMMON-MODE CIRCUIT FOR TESTING INPUT 
ATTENUATORS, WITH RESULTS SHOWN IN TABLE B 


Two methods of terminating a transmission line to reduce reflections are: 





METHOD 1 METHOD 2 
R3 >. 
R3 ‘ R3 
A3 = R14 R2 = Zo/2 R1+R2>> Zo 
R3 = 2/2 
FIGURE 15 


The first method uses the resistors as the attenuation network and line termination. The second method uses two 
additional resistors for the line terminations. ; 
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TYPICAL APPLICATION DATA 


increasing common-mode input voltage range of receiver, continued 


For party-line operation, method 2 should be used as follows: 
ATTENUATION NETWORK 








FIGURE 16 


To minimize the loading, the values of R1 and R2 should be fairly large. Examples of possible values are shown in 
Table A. 


furnace control using the SN75108A 


6Vv 


BONNET BONNET UPPER 
* e. * . LIMIT SWITCH 
The furnace control circuit in Figure 17 isan example —_ Temp 


of the possible use of the SN55107A Series in areas 
other than what would normally be considered 
electronic systems. Basically the operation of this 
control is as follows. When the room temperature 
is below the desired level, the resistance of the room 
temperature sensor is high and channel 1 nonin- 
verting input is below (less positive than) the ref- 
erence level set on the input differential amplifier. 
This situation causes a low output, operating the * ee 
“heat on” relay and turning on the heat. The chan- 
nel 2 noninverting input is below the reference level 
when the bonnet temperature of the furnace reaches the desired level. This causes a low output, thus operating the 
blower relay. Normally the furnace is shut down when the room temperature reaches the desired level and the channel 
1 output goes high, turning the heat off. The blower remains on as long as the bonnet temperature is high, even after 
the ‘‘heat on” relay is off. There is also a safety switch in the bonnet that shuts the furnace down if the temperature 
there exceeds desired limitations. The types of temperature-sensing devices and bias-resistor values used are deter- 
mined by the particular operating conditions encountered. 


TO “HEAT ON” 
RELAY 
RETURN 


TO BLOWER 
RELAY 
RETURN 


FIGURE 17—FURNACE CONTROL USING SN75108A 
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TYPICAL APPLICATION DATA 


repeaters for long lines REPEATERS 
In some cases, the driven line may be so long that pata | onwver | | receiver | | priver [ # | receiver | Quy 
the noise level on the line reaches the common-mode , u 
limits or the attenuation becomes too large and a. SINGLE-CHANNEL LINE 


results in poor reception. In such a case, a simple 
application of a receiver and a driver as repeaters 
























(shown in Figure 18a) restores the signal level and ww’ | priven | # | receiver | | oriver | | receiver | ‘Oue 
allows an adequate signa! level at the receiving end. : . 
If multichannel operation is desired, then proper oc, STnGee 

- RECEIVER DRIVER RECEIVER 
gating for each channel must be sent through the '% | Seer Fe | Receiver | | pawver [FI] receiver | 
repeater station using another repeater set as in P é 

; b. MULTI CHANNEL LINE WITH STROBE 
Figure 18b. 
FIGURE 18—RECEIVER-DRIVER REPEATERS 
receiver as dual differential comparator STROBE 1 

There are many applications for differential com- 
parators, such as voltage comparison, threshold 
detection, controlled Schmitt triggering, and pulse REFERENCE 1 OUTPUT 1 
width control. 
As a differential comparator, a ‘107A or ‘108A may STROBE 1, 2 
be connected so as to compare the noninverting input OUTPUT 2 


terminal with the inverting input as shown. in 
Figure 19. Thus the output will be high or low 
resulting from the A input being greater or less than 
the reference. The strobe inputs allow additional 
control over the circuit so that either output or both 
may be inhibited. 


REFERENCE 2 





= STROBE 2 


FIGURE 19—SN55107A SERIES RECEIVER AS A DUAL 
DIFFERENTIAL COMPARATOR 


window detector +5V -5V 5V 


The window detector circuit in Figure 20 has a large 
number of applications in test equipment and in 
determining upper limits, lower limits, or both at 
the same time — such as detecting whether a voltage 
or signal has exceeded its limits or ‘‘“window’’. Illum- 
ination of the upper-limit (lower-limit) indicator INPUT 
shows that the input voltage is above (below) the TEST 
selected upper (lower) limit. A mode selector is ee 
provided for selecting the desired test. For window 
detecting, the ‘‘upper and lower limits” test position 


UPPER 
LIMIT 
INDICATOR 
LOWER 


LIMST 
{INDICATOR 





is used. 
SELECTOR 
MODE SELECTOR LEGEND 
POSITION CONDITION 
1 OFF 
2 TEST FOR UPPER LIMIT 
3 TEST FOR LOWER LIMIT 
4 TEST FOR UPPER AND LOWER LIMITS 


FIGURE 20—WINDOW DETECTOR USING SN75108A 
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TYPICAL APPLICATION DATA 


temperature controller with zero-voltage switching 


The circuit in Figure 21 switches an electric resistive heater on or off by providing negative-going pulses to the gate of 
a triac during the time interval when the line voltage is passing through zero. The pulse generator is the 2N5447 and 
four diodes. This portion of the circuit provides negative-going pulses during the short time (approximately 100 ps) 
when the line voltage is near zero. These pulses are fed to the inverting input of one channe! of the ‘108A. If the 
room temperature is below the desired level, the resistance of the thermistor is high and the noninverting input of 
channel 2 is above the reference level determined by the thermostat setting. This provides a high-level output from 
channel! 2. This output is AND’ed with the positive-going pulses from the output of channel 1, which are reinverted 
in the 2N5449, 





THERMOSTAT 
SETTING 





FIGURE 21—ZERO-VOLTAGE SWITCHING TEMPERATURE CONTROLLER 
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SN55109A, SN55110A ...J DUAL-IN-LINE PACKAGE 
SN75109A, SN75110A, SN75112...J OR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


@ Improved Stability over Supply Voltage 


and Temperature Ranges OUTPUT OUTPUT INH OUTPUT OUTPUT 
Vcct+ 1Y 1Z Vcc— D 22 2Y 


Constant-Current Output 
High Speed 

Standard Supply Voltages 
High Output Impedance 


High Common-Mode Output Voltage Range 
(—3 V to 10 V) 


TTL Input Compatibility 
e Inhibitor Available for Driver Selection 


—55°C to 125°C| O°C to 70°C OUTPUT 
J Package Jor N Package | FUNCTION 
SN55109A sn751094_ | &MA Current 
Switch 


Switch 
27-mA Current 










INPUT INPUT INH INH INPUT INPUT GND 
1A 1B 1C 2A 2B 





description | FUNCTION TABLE | 
; INHIBITOR 
The SN55109A, SN55110A, SN75109A, SN75110A, and LOGIC INPUTS INPUTS OUTPUTS 


SN75112 have improved output current regulation with supply 
voltage and temperature variations. In addition the higher current 
of the SN75112 (27 mA) allows data to be transmitted over 
longer lines. These drivers offer optimum performance when used 


cae eae 
LOFF | 
OFF | 
| OFF | 


L 





ae 
ae 
| oH | 


ae 
ie ae 
Pa 
last 


with the SN55107A, SN55108A, SN75107A, and SN75108A line 
receivers. . [oH [ON | 
These drivers feature independent channels with common voltage H = high tevel, L = low level, X = irrelevant 


supply and ground terminals. The significant difference between 

the three drivers is in the output current specification. The driver circuits feature a constant output current that is 
switched to either of two output terminals by the appropriate logic levels at the input terminals. The output current 
can be switched off (inhibited) by low logic levels on the inhibit inputs. The output current is nominally 6 milliamperes 
for the ‘109A, 12 milliamperes for the ‘110A, and 27 milliamperes for the SN75112. 


The inhibit feature is provided so the circuits can be used in party-line or data-bus applications. A strobe or inhibitor, 
common to both drivers, is included for increased driver-logic versatility. The output current in the inhibited mode, 
lO(off), is specified so that minimum line loading is induced when the driver is used in a party-line system with other 
drivers. The output impedance of the driver in the inhibited mode is very high—the output impedance of a transistor 
biased to cutoff. 


The driver outputs have a common-mode voltage range of —3 volts to 10 volts, allowing common-mode voltage on the 
line without affecting driver performance. 


All inputs are diode clamped and are designed to satisfy TTL-system requirements. The inputs are tested at 2.0 volts 
for high-logic-level input conditions and O.8volt for low-logic-level input conditions. These tests guarantee 
400 millivolts of noise margin when interfaced with Series 54/74 TTL. 
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schematic (each driver) 


Voce (14) 


TO OTHER 
DRIVER 





— 


GND 





Wa {8.13} output Y 
(1,5) ip (9, 12) 
INPUT A (2,6) - OUTPUT Z 
INPUT B—— a" 
m 44 


(11) 
Vec- 





¥ ++ + Voce bus 
: * «© 6 Vec— bus 
TO OTHER DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, V¢c+ (see Note 1) . 


SUPPIV Voltage VCE es 2. a Se a ee dk i OS Be ea A Oe OE Re wo ee. SEV 
Input voltage (any input) . 2. 2. 2 1 1 ee wt ew tw wt tt lh lt lw ll tl ll wl CULE 
Output voltage (any output) . . . . | -5Vto12V 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):J package. . . . . . 1025mW 


Npackage ... . . 1150mW 
Operating free-air temperature,Series55 . 2. 2. 2. we ew ee ee ew ee ew ew we) 655°C to 125°C 


Series75 2 2 1 ww ew ee ee we tt ew et ww we OCHO 70°C 
Storage temperaturerange ....... . 4 ee a wee ee ew ew ee 2 ~65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package .- te Re dee Gh Bo dima: B00 © 
Lead temperature 1/16 inch from case for 10 seconds: Npackage. . . . . . . 1. - se ew we es 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal, 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section, which 


starts on page 2-1. In the J package, SN55109A and SN55110A chips are alloy-mounted; SN75109A, SN7511 OA, and SN75112 
- chips are glass-mounted. 
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GIALVUYOdUYOINI 


SLNAWNULSN] SVXAL 


€9-S 


—| lect(on) Supply current from Voc+ with driver enabled Vecs = MAX, 
A and B inputs at 0.4 V, 


recommended operating conditions (see note 3) 


SN75109A, 
SN55109A, 
SN75110A, 
$N55110A 
SN75112 


Supply voltage Vcec+ | 45 5 5.5] 4.75 5 5.25 
[Supply voltage Veg SSSCSCSCSC~—CSSCSC“C‘“CSC“‘“‘“SsS*SSSSSSSCSC‘“‘(‘S™S™*C*C*CSC™SC~*dSAS CSSA 58D 
F Positive common-mode outputvoltage——SSOSCSC~CSC“~S~“~“—*~“*~“‘“‘“~‘~s~‘“~s~<“<CSttSid CS ~« 
[ Negative common-mode outputvokage——SSCSCSCSCSCSCSCSCSCSCSCSCSCSCSCSSSS 
| Operating free-air temperature, TA 


NOTE 3: When using only one channel of the line drivers, the other channel should be inhibited and/or its outputs grounded. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN55109A, SN55110A, 
PARAMETER TEST CONDITIONSt 


SN75109A SN75110A 

MIN TYP? MAX |MIN TYP? MAX 
Vin High-level input voltage Re eee 
[Vi towdevelinput voltage CdYSOCSCSC~SCS 


Vcc: = MAX, Vg=10V 
'O(on) On-state output current Voc: = MIN Vo = —3V 


lOloff) Off-state output current Vcc: = MIN, Vo=10V 


input current at maximum A, B, or C inputs 
input voltage |Dinput 
A, B, or C inputs 
lig High-level input current Vcc: = MAX, V;,=2.4V 
: A, 8, or C inputs 
lie Low4evel input current ‘Dinput Vec+ = MAX, V,;=0.4V 
























0 


~J 
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$N75112 





MIN Typ? MAX 





No 
~ 


w& 
Oo 


fo, 
ao 
= 
NO 
_ 
ie] 
NO 
=~ 









= 


= <|<l< S 
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IcC—(on) Supply current from Vcc_ with driver enabled C and D inputs at 2 V 
loc+(off) Supply current from Vcoc+ with driver inhibited Vecs: = MAX, 
IcC—(off) Supply current from Vcc_ with driver inhibited A,B,C, and D inputs at 0.4 V 


TEor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions. 
FAni typical values are at Vec+ = 5 V, Voc = —5 V, Ta = 25°C. 


a 

“J 
3 
> 
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TYPES SN55109A, SNSS110A, SN75109A, SN75110A, SN75112 
DUAL LINE DRIVERS 


switching characteristics, Vcc+ = 5 V, Vcc—= —5 V, TA = 25°C 


PARAMETER § jas a? TEST CONDITIONS MIN TYP MAX /|UNIT 
(INPUT) (OUTPUT) 


t 
ae 


¥ orZ see Figared 


Story = Propagation delay time, low-to-high-level output. 
tpHL = Propagation delay time, high-to-low-level output. 





PARAMETER MEASUREMENT INFORMATION 


INPUT Vec+ Vec— 
AORB 












INPUT 
AORB 


INPUT 
CORD 


tPLH 


OUTPUT 





OUTPUT 
z 





Ee aeeS Se nel een, LOeeee meres 


Pee tte sosct ele 


1 

( 

' 

| 
PHL 


h- tPLH 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zou; = 50 2, tp = te = 104 5 ns, ty, = 500 ns, PRR = 1 MHz, tyo™ 1 ms, 
PRR = 500 kHz, 
B. C, includes probe and jig capacitance, 
C. For simplicity, only one channel and the inhibitor connections are shown. 


FIGURE 1—PROPAGATION DELAY TIMES 
CEASE LESTE TOTO TES a IPS ES 
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1O(on)—On-State Output Current—mA 
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TYPICAL CHARACTERISTICS 


ON-STATE OUTPUT CURRENT 
vs 


NEGATIVE SUPPLY VOLTAGE 


SN55109A, SN75109A SN55110A, SN75110A 


Voc+=4.5 V 
=-3V 


1O(on)—On-State Output Current—mA 


Vcc——Negative Supply Voltage—V Vcc——Negative Supply Voltage—V 


FIGURE 2 FIGURE 3 


SN75112 


10(on)—On-State Output Current—mA 





Vcc——Negative Supply Voltage-—V 


FIGURE 4 
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TYPICAL APPLICATION INFORMATION 


basic balanced-line transmission system 


The ‘109A, ‘110A, and SN75112 dual line drivers are 
designed specifically for use in high-speed data transmission 
systems that utilize balanced, terminated transmission lines 
such as twisted-pair lines. The system operates in the 
balanced mode, so that noise induced on one line is also 
induced on the other. The noise appears common-mode at 
the receiver input terminals, where it is rejected. The 
ground connection between the line driver and receiver is 
not part of the signal circuit so that system performance is 
not affected by circulating ground currents. 


The unique driver-output circuit allows terminated 
transmission lines to be driven at normal line impedances. 
High-speed system operation is ensured since line 
reflections are virtually eliminated when terminated lines 
are used. Crosstalk is minimized by tow signal amplitudes 
and low line impedances. 


The typical data delay in a system is approximately 
(30 + 1.3L) nanoseconds, where L is the distance in feet 





separating the driver and receiver. This delay includes one 
gate delay in both the driver and receiver. 


Data is impressed on the balanced-line system by 
unbalancing the line voltages with the driver output 
current. The driven line is selected by appropriate 
driver-input logic levels. The voltage difference is 
approximately: VpIFF © 1/2 lo(on) * RT 


High series line resistance will cause degradation of the 
signal. However, line receivers such as the SN55107A, 
SN55108A, SN75107A, and SN75108A will detect signal as 
low as 25 mV (or less). For normal line resistances, data 
may be recovered from lines of several thousand feet in 
length. 


Line-termination resistors (RT) are required only at the 
extreme ends of the line. For short lines, termination 
resistors at the receiver only may prove adequate. The 
signal amplitude will then be approximately: 
VDIFF ~ !O(on) * RT 


RT 







DATA INPUT a 






C 
INHIBIT 5 


data-bus or party-line system 


The strobe feature of the ‘109A, ‘110A, and SN75112 line 
drivers allow these circuits to be used in data-bus or 
party-line systems. In these applications, several drivers and 
receivers may share a common transmission line. An 
enabled driver transmits data to all enabled receivers on the 


TRANSMISSION LINE HAVING 
CHARACTERISTIC IMPEDANCE 29 


}»————___— 
DRIVER 


FIGURE 5 





Rr = Zo/2 
STROBES 


RECEIVER: 
SN55107A, SN75107A, 
SN55108A, SN75108A 


line while other drivers are disabled. This series of drivers 
has been designed to allow widely varying thermal and 
electrical environments at the various terminal locations. © 
The data-bus system offers maximum performance at 
minimum cost. 


RECEIVER 4 


RECEIVER 1 RECEIVER 2 
Dap [eb Dy 
STROBES STROBES STROBES 
RT RT 
BY LOCATION 2 BY 
DRIVER 1 DRIVER 3 DRIVER 4 
A A A 
DATA INPUT p—|_) i gt = et E RECEIVERS: 
c C c SN55107A, 
INHIBIT 5_] _) ae pt SN75107A, 
LOCATION 1 LOCATION 3 LOCATION 4 SN55108A, 
FIGURE6 $N75108A 
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TYPICAL APPLICATION DATA 


special pulse-control circuit 


Figure 7 shows a circuit that may be used as a pulse generator output or in many other testing applications. 








INPUT OUTPUTS 


A 
HIGH OFF ON 
LOW ON OFF 


+5 V 







— _ —- ame aes = 2 30 4) 
| 1¢ O > e 
Vec+ 1 
06 
INPUT 2 Y 
+2.5 V : Pa % 
ani | * . 7 
5 
1/2 '109A, O4—0 O 
110A,  VCC— 0. of 
| : , P os 
| GROUND ° SN75112 
TO OTHER any OUTPUT 
LOGIC AND 
STROBE 
INPUTS 
INPUT PULSE J | 
ZERO VOLTS 


SWITCH 
POSITION 


4 6 
OUTPUT PULSE JL Lw ZERO 
VOLTS 


FIGURE 7—PULSE CONTROL CIRCUIT 
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LINE CIRCUITS 
featuring 


e Each Circuit Offers Choice of Open-Collector 
or Active Pull-Up (Totem-Pole) Outputs 


e Single 5-V Supply 

e Differential Line Operation 
e Dual Channels 

e TTL/DTL Compatibility 





additional features of SN55113 and additional features of SN55114 and 
SN75113 line drivers with three-state outputs SN75114 line drivers 
e High-Impedance Output State for e Designed to be Interchangeable with 
Party-Line Applications Fairchild 9614 Line Drivers 
e Short-Circuit Protection | e Short-Circuit Protection of Outputs 
e High-Current Outputs e High-Current Outputs 
e Single-Ended or Differential e Clamp Diodes at Inputs and Outputs to 
AND/NAND Outputs Terminate Line Transients 
e Common and Individual Output e Single-Ended or Differential 
Controls AND/NAND Outputs 
e Clamp Diodes at Inputs e Triple Inputs 
e Easily Adaptable to SN55114 and 
SN75114 Applications 


additional features of 
SN55115 and SN75115 line receivers 


e Designed to be interchangeable e individual Frequency 
with Fairchild 9615 Line Receivers Response Controls 
e +15 V Common-Mode Input e Individual Channel Strobes 


Voltage Range 


e Optional-Use Built-In 130-Q 
Line-Terminating Resistor 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





description 
The SN55113 and SN75113 dual differential line JOR N DUAL-IN-LINE PACKAGE 
drivers with three-state outputs are designed to provide (TOP VIEW) 


all the features of the SN55114 and SN75114 line . 
drivers with the added feature of driver output 
controls. There are individual controls for each 
Output pair, as well as a common contro! for both 
output pairs. When an output control is low, the 
associated output is in a high-impedance state and the. 
output can neither drive nor load the bus. This 
permits many devices to be connected together on 
the same transmission line for party-line applications. 


Veo 2ZP 22S 2YS  2YP 


The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, YS and ZS, and 
the corresponding active pull-up terminals, YP and 
ZP, available on adjacent package pins. 


FUNCTION TABLE 
RE © = $3 ee 





positive logic: 


Z=AB 
Output is off when C or CC is low 





H = high level, L = tow level, X = irrelevant, Z = high impedance (off) 
tp input and 4th line of function table applicable only to driver number 1. 


schematic INPUT 18 INPUT 1A 


ee 7 ” 


kh 


PULL-UP 


t2P 
r; Bares 
NAND 
(2) SINK 
OUTPUT 





CONTROL S113) ano ourpur 2vs 


1c 112) aND PULL-UP 2YP 
8) np 


COMMON OUTPUT (9) 
\v/ CONTROL cc 7 * Tf) 118) wano PULL-UP 2zP 
OUTPUT CONTROL 2¢ aa a; (14) WAND OUTPUT 228 
INPUT 24 ; 
OUTPUT (7) 7: ap as 


V rare Vec bus 
Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


tThese components common to both drivers. 


Supply voltage, Vcc (seeNote 1). 6 6 we ee ee ee ee ee ee ee) UN 
PPULVOItAGe = ex tS: eA hee a ae os Be me A, en ch a Oe Be Ge ee oe Se OV 
Off-state voltage applied to open-collector outputs ee eae S. oer Yee e/e. eae 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . . ... +--+ +++. IW 
Operating free-air temperature range: SN55113 2. 2... wk ee ee ee eee) BPC to 125°C 

SN751133 eK. SO eS a Sr ew ww Se ee . OC 1070 C 
Storage temperaturerange . 6 2 1 ee ee ee ee ee ee ee ee ee ee) )~6= 65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage .- - > + + + ee ee ee et ts 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package .........-4 2 2 © +e we ee 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal, 
2. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN55113 chips are alloy-mounted; SN75113 chips are glass-mounted. 
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TYPES SN55113, SN75113 


DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


REVISED SEPTEMBER 1980 





recommended operating conditions 


| SN55113 | SN75113 
[Min NOM Max [MIN NOM Max |" 


[Supplyveliage Veo —SSCSC“‘“CSCSCSCS*CSCS*S*C~“‘C‘CCSC™C#C*C*‘;C=CASSC‘SSCSC‘dSS [475 6 5:25 











electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETE TEST CONDITIONSt [| __SN55113__ U 


Vin High-level input voltage PPi en oe ou 
VIL Low-level input voltage 












Vik —_ Input clamp voltage Vcc = MIN, y= —-12mMA 


Vcc = MIN, ViH=2V 10H =—10mMA 
Vv High-level output volta : 
OH rg : el VL = 08V lon = —40 mA 






Vv Low-level out 
OL ow-level output voltage Vit =O8V, lo. = 40 mA 


VoK Output clamp voltage Vcc =MAX, Igo =—40mA 


Ta = 25°C 
Mauna 
Ta =125C 
Vcc = MAX Ps 
Ta=25C 
VOH = 5.25 V - 
Ta =70°C 


Ta = 25°C, Vo =OtoVcc 


Vo=0 

V9 =0.4V 
Ta = MAX o 

V9 =2.4V 

Vo = Vcc 






Off-state open-collector 


1 
Oloff) output current 







10 +10 
P= 20 











Off-state 
loz  (high-impedance-state) 


Vcc = MAX, 
Output controls 
at 0.8 V 





output current 80 +20 























Input current 


at maximum Vcc = MAX, V;=5.5V 


input voltage 
High-level 
input current 
1 


cc 
Low-level | A,B,C | Vec = MAX, Vy, =0.4V 
Peers. 





+ 
+ 
input current p82 | mA 
Short-circuit ; 
t V = MAX, Vo =0, Ta = 25°C -40 — —120 |;-40 — —120 
Supply current All inputs at 0 V, No load, Vcc = MAX 47 65 47 65 
ae ues Veon7¥ [6s as [a 
Tall parameters with the exception of off-state open-collector Output current are measured with the active pull-up connected to the sink 
output. 


tan typical values are at Ta = 25°C and Vcc = 5 V, with the exception of lec at 7 V. 
8 only one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


IL 
S 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


switching characteristics, Vcc = 5 V, CL = 30 pF, Ta = 25°C 


[—snss1i3 [| __ SN75173 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX | MIN TYP MAX 


tpLH Propagation delay time, tow-to-high-level output 13 30 | ons | 
tpij_. Propagation delay time, high-to-low-level output 2 0 












See Figure 1 











RPZH_Output enable tire to high level [Ry = 180m, SeoFigue?] 718 | 0s 
RPZL._Ouipurt enable timo to Tow level a Co 
tpHZ_Output disable tire from high level RL= 180, SeoFigure2| 1020 | 10 30 | ns_ 
’PLZ_Output disable time from low Teva [Ru = 2600, See Figures | 1735 | 1788 | as 








PARAMETER MEASUREMENT INFORMATION 
—e le— < Sns —w le—<5ns 


ft =< eee ~ 








CL = 3 pF 
! T teen now NAND 
as OUTPUT 


PULSE 
GENERATOR 
(See Note A) 


Cy = 30 pF 


Ti Note B) 





ANO 
OUTPUT 


TEST CIRCUIT 


FIGURE 1—tpy py and tpyL 





INPUT 


OUTPUT 





TEST CIRCUIT: 











PULSE 
GENERATOR 
(See Note A 


. | WAVEFO 
EST CIRCUIT) FIGURE 3-tpz_, and tp_z es 


NOTES: A. The pulse generator has the following characteristics: Zo; = 50 2, PRR = 500 kHz, ty, = 100 ns. 
B. C, includes probe and jig capacitance. 
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Vo—Output Voltage—V 


Vo—Output Voltage—V 


Vo—Output Voltage—V 





TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE 
vs 

















DATA INPUT VOLTAGE 
No load 
ewe | | | | | 
a a ee 
(RE Co Ae ee ae 
4 


Vcc =55V 
Veco 24.5 V 
V1 —Data Input Voltage—V 


FIGURE 4 


OUTPUT VOLTAGE 
vs 
OUTPUT CONTROL VOLTAGE 


Load = 500 2 to ground 
Ta = 25°C 


eae ed Vcc =5.5V ee 
at=== al ae 





V \-Input Voltage (Output Control}—V 


FIGURE 6 


OUTPUT VOLTAGE 
vs 
OUTPUT CONTROL VOLTAGE 


Load = 5002 to Vcc 
TaA=25°C 


Vi—Input Voltage (Output Control)—V 


‘FIGURE 8 


Vo—Output Voltage—V 


Vg—Output Voltage—V 


Vc—Output Voitage—V 





OUTPUT VOLTAGE 
ts 
DATA INPUT VOLTAGE 












) 

4 eee 2 ia Ge 
| We 

3 

2 





4 
V)—Data Input Voltage—V 


FIGURE 5 


OUTPUT VOLTAGE 


; vs 
OUTPUT CONTROL VOLTAGE 








Voc =5V 
Load = 500 22 to ground 


[A= = 









DISABLED HIGH 


ae 
PEEL 


Vj—Input Voltage (Output Control)—V 


FIGURE 7 


OUTPUT VOLTAGE 
vs 
OUTPUT CONTROL VOLTAGE 


Load = 500 2 to Voc 
Vcc =5V 


TA = 26°C 


Ta= 128°C] | IT, = -58°C 


0 4 


V j—Input Voltage (Output Control)—V 


FIGURE 9 


TData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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Voc 25V ‘ 
No load 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 


vermeey [TT TT 
onions 0m 
ot 
BE a ae OO a 
a ee 


VoH(IOH = —40 mA) 


Vo—Output Voltage—V 
VOH—Output Voltage—V 





—75 -—50 -25 0 25 50 75 100 125 0 —~20 -40 -—60 -80 -—100 —120 
T a—Free-Air Temperature— C loH—Output Current—mA 
FIGURE 10 FIGURE 11 
SUPPLY CURRENT 
LOW-LEVEL OUTPUT VOLTAGE (BOTH Peace 
VS 
OUTPUT CURRENT SUPPLY VOLTAGE 





> r 
| 
S 3 
s > 
5 a 
8 2 
| 

I 3) 
O 

= LD 

0 1 2 3 4 5 6 7 8 
loL—Output Current—mA ~ Vec—Supply Voltage—V 
FIGURE 12 . FIGURE 13 


TData for temperature below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55113, SN75113 
DUAL DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICST 


oL LLIN TUTE LTT 


te ol ee eed 
p | | | | | | tS 
[ae ae a 


SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH eens 
VS 
FREE-AIR TEMPERATURE FREQUENCY 
100 
Vcc =5V 
Ri = oo 

Inputs grounded 

No load golece ee 
< a a a Inputs: 3-volt square wave 
E E Ta = 25°C 
we meant 
= A FO A 
Sap | PKL EE LL 
S) ee ) | | eet 
g N 2 ao LL 
2) ee a ces 
? 9 
2 oO 
= oS 





—75 -50 -25 0 25 50 75 100 125 0.1 0.4 1 4 10 40 100 
Ta—Free-Air Temperature—C f—Frequency—MHz 
FIGURE 14 FIGURE 15 


PROPAGATION DELAY TIMES 


FROM DATA INPUTS OUTPUT ENABLE and DISABLE TIMES 
vs VS 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


Propagation Delay Times from Data Inputs—ns 
Output Enable and Disable Times—ns 





—75 -50 -25 0 25 50 75 100 125 —75 -—50 —-25 0 25 50 75 100 125 
Ta—Free-Air Temperature—C TA—Free-Air Temperature—C 
FIGURE 16 FIGURE 17 


tT Data for temperature below OC and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55113 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 





description 
The SN55114 and SN75114 dual differential line J OR N DUAL-IN-LINE PACKAGE 
drivers are designed to provide differential output (TOP VIEW) 


signals with high current capability for driving 
balanced lines, such as twisted-pair at normal tine 
impedances, without high power dissipation. The 
output stages are similar to TTL totem-pole outputs, 
but with the sink outputs, YS and ZS, and the 
corresponding active pull-up terminals, YP and ZP, 
available on adjacent package pins. Since the output 
stages provide TTL compatible output levels, these 
devices may also be used as TTL expanders or phase 
splitters. 


Vcc 2zP 2ZS 2YS 2YP 2c 





FUNCTION TABLE 
Dee a ee Be eG sk fe ee 
H H H HL 






ALL OTHER INPUT COMBINATIONS | L H 





H = high level, L = low level 


5 schematic (each driver) 





INPUTS TO 
OTHER 
co BOA DRIVER 









(16) 





Vcc 


-—— 


af ee 


tThese components common to both drivers. 
Resistor values shown are nominal and in ohms. 


iy 












AND (4, 12) (1,15) NAND 
PULL-UP PULL-UP 
yp zp 


NAND 
SINK OUTPUT 
ZA 


AND (3, 13) (2, 14) 
SINK OUTPUT 


Ys 






GND 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note i) 2 ww we ek ee ee ee ee ee) 67M 
INPUT VOliage:: ac 6.5 o % we Bde Sa eS ee. Sea Se AS Se eS RE Re oe. BOY 
Off-state voltage applied to open-collector outputs 2... 6 1 1 ww we eee ee ee ee ew ee ew AV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) ......... 2... IW 
Operating free-air temperature range: SN55114 . 2. 1 we ee ee ee ee ee) BPE to. 125°C 

SN75114 606 6 ew we we ee ee we we ee we * OC to 70°C 
Storage temperaturerange .. . 0. ee ee ee ee ee ee ee ee ee ee ee e))~=6=65°S to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ......... 6.62... 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . 1... ee ee ee we ee) 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves In the Thermal Information section, which 
starts on page 2-1. In the J package, SN55114 chips are alloy-mounted; SN75114 chips are glass-mounted. 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


. REVISED SEPTEMBER 1980 


recommended operating conditions 










[Soppyvoliow. Veg SSCSCSC~CSC—C“CSCSC‘“‘~‘“‘“~“C~s SSC TE 
[Highvlevel ourput current, QH 
[Lowelevel output current, IOLA 
[Operating free-sir wemperoture,Ta__——~SsSC~CSCS~CS~CSCSCSCSCSCi BC‘ CO 






electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONSt ___SN55114____SN75114__| UNIT 
Vi High-level input voltage _ oa i are he eee 
Vit___Lowlevel input voltage” LS: ]  ] 
Vik Input clamp voltage Vec = MIN, b= —-12mA —-09 -1.5 —0.9 -15| V | 
Vec=MIN, —Vjy=2V,  [loH=—t0mA| 24 34 [ 2a 34 
V High-level t volt ’ V 
Oey, ign=—40mal 230 | 230 


Vcc = MIN, Vin =2V 
Vv Low-level output voltage at V 
OL Pur von Wi =08V, Io. =40mA 


: Vec=5V, lp=40mA,  Ta=2ec | 61 65) 61 65 
Vv Dcutis Vec=5V, Io =40mA, Ta=25C | y 
OK munpur clamp vorle® _|Vcc=MAX, Io =—40mA, _Ta=25°C ee ee) et ed 
Taz2ec | tt 100, 
VOH 7 12¥ = 125°C 
A= ee) 
Veo =MAX fb 
oe View eon eae eC a 100) ae 
oon Ta=7oce | = —ft___200 


Input current at 
maximum input voltage 


thy High-level input current [Vcc =MAX, V),=2.4V a) ee) 
i, Lowinelinputcurent |Vog= WAX, VFO a) 


Short-circuit 
I Vcc = MAX, Vo =0, = 25° -—40 -90 -—-120] —40 -90 —120 
Supply current All inputs at 0 V, No load, Voc = MAX 37 50 
CC (both drivers) Ta = 28°C Vec=7V 4765 
Tall parameters, with the exception of off-state open-collector output current, are measured with the active pull-up connected to the sink 


output. 
Fall typical values are at Ta= 25°C and Vec = 5 V, with the exception of !¢¢ at 7 V. 


8 Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 






















Off-state open-colfector 


l 
Oloff) output current 














switching characteristics, Vcc = 5V, Ta =25°C 


SAmaMeeeR TESTCONDITIONS |_——-SN551#4__ | SN75114_ 
MIN TYP MAX] MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output CL = 30pF, | 5 20's 


tpi Propagation delay time, high-to-low-level output See Figure 18 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 









Y 
AND OUTPUT 
CL = 30 pF 


I “> (See Note 8) 


PULSE 

GENERATOR 

(See Note A) 
2 

NAND OUTPUT 

CL = 30 pF 


1 [L.-J T- (See Note 6) 


TEST CIRCUIT 


<5 het — —— > 
as ! 
| 


90% 





INPUT 
I I 
| | Ov 
| ! 
| | 
i? tPLH porno 
| | ————— vor 
Y | 
OUTPUT ' 
| 
| 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z,,,4 = 50 2, ty = 100 ns, PRR = 500 kHz. 


B. C, includes probe and jig capacitance. 





OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


No load 

reeme | | LL 
ctheiavavane a 
Fas ih hmm 










i Ca ee ee 


Voc =4.5V 


Vo—Output Voltage—V 
w 


0 1 2 3 4 
V \—-Data Input Voltage—V 
FIGURE 19 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 


VoH—Output Voltage—V 





0 -20 -40 -60° -80 -100 —120 
loH—Output Current—-mA 


FIGURE 21 


FIGURE 18—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICST 


OUTPUT VOLTAGE 
vs 
DATA INPUT VOLTAGE 


Vcc =5V 
No load 


Ta = 125°C 


2s aes Gee 


| eS 
SRE ae 
Bail 2 


VcQ—Output Voitage—V 


Ta = —55°C 





V\—Data Input Voltage—V 
FIGURE 20 


LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 


Vo_L—Output Voltage—V 





lor—Output Current—mA 


FIGURE 22 


t Data for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55114 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPES SN55114, SN75114 
DUAL DIFFERENTIAL LINE DRIVERS 





OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


pee 
Ca a Ee Fa ae 
| coal 





TYPICAL CHARACTERISTICSt 


PROPAGATION DELAY TIMES 
vs 


FREE-AIR TEMPERATURE 


vecwsy | | tt | 
See Figure 18 




















: oa < 
ee on ae ee oe ae E 
S plo = —40 mA) z 
5 3 20 
3 § 
| 
p Eo 
a 
VoLllot = 40 mA) 
Re roe ewes es ae ee a : 
-75 -§0 -25 0 25 50 76 100 126 -75 -50 -25 0 25 60 75 100 125 
Ta—Free-Air Temperature—C Ta—Free-Air Temperature—"C 
FIGURE 23 FIGURE 24 
SUPPLY CURRENT 
(BOTH DRIVERS) 
SUPPLY vo LTAGE 5s 
< 
E 
l 
5 
= 
a 
> 
® 
8 
0 1 2 3.4 ~«6 6 7 8 
Vcc—Supply Voltage—V 
FIGURE 25 
SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH DRIVERS) 
FREE-AIR TEMPERATURE FREQUENCY 
100 
Inputs grounded Crane 
t Aulus geen ¢ 60 neue ast square wave 
A 
! ie mmeri 
3 eee a 
; oe 
? ee me | 
- os 
PU En TT 
oL LUUI TUT LEU 


-50 
Ta—Free-Air Temperature-C 


-25 0 25 50 75 


FIGURE 26 








100 125 4 10 


f—Frequency—MHz 


FIGURE 27 


t Data for temperatures below O°C and above 70°C are applicable to SN55114 circuits only. These parameters were measured with the active 


pull-up connected to the sink output. 
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TYPES SN55115, SN75115 
DUAL DIFFERENTIAL LINE RECEIVERS 





description J OR N DUAL-IN-LINE PACKAGE 


The SN55115 and SN75115 dual differential line (TOP VIEW) 
receivers are designed to sense small differential 
signals in the presence of large common-mode noise. 
These devices give TTL-compatible output signals as a 
function of the polarity of the differential input 
voltage. The open-collector output configuration 
permits the wire-AND connection with similar 
outputs (such as SN5401/SN7401 TTL gates or other 
SN55115/SN75115 line receivers). This permits a 
level of logic to be implemented without extra delay. 
The output stages are similar to TTL totem-pole 
outputs, but with the sink outputs, 1YS and 2YS, 
and the corresponding active pull-up terminals, 1YP 
and 2YP, available on adjacent package pins. The 
frequency response of each channel! may be easily 
controlled by a single external capacitor to provide 
immunity to differentiat noise spikes. A strobe input 
is provided for each channel. With the strobe in the 
low level, the receiver is disabled and the outputs are 


5 forced to a high level. 





H= V+ Vip min or Vip more positive than Vy yy max 
L = V) < Vic max or Vip more negative than V7, max 
schematic (each receiver) X = irrelevant 


TE 
Ar STROBE CONTAOL 
(6, 101 (3, 13) (4, 12) (18) 


cc 
ia 
’ IT ey 
(7, 9} ee i 
INPUT (7,9 2, 14) PULL uP 
sis 2c ceeee I tos pail) Jae Yl & “ 
‘ote | 
input _{5. tt) | siNK 
ni: 


ys 
ne i ono 
To 
BOTH RECEIVERS _ 
fom? 
i : y - « » Voc bus 
sil esistor values are nominal and in ohms. 
! i 
; | Meehan eee | 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc (see Note 1) 2. 2. 1 1 6 we ee ee ee ee tt ee ee ee ee ee) UUM 
Input voltage atA,B,and Rrinputs ......4..4... be GS a pe Ge as Za a a aA He as -D,. e E 
Input voltage at strobe input dy igs ae tered, ak “Be. Mensa hy, oe Jae bs he sey de vat, Jes oa dey Wale at aie OSs cat san Oe GP 5.5 V 
Off-state voltage applied to open-collector outputs . . 2... 1. ee ee ee ew ee 14V 
Continuous total dissipation at (or below25°C free-air temperature (see Note2) ............ «IW 
Operating free-air temperature range: SN55115 . 2. 2. 1 1 wee ee ee ee ee es) 6 55°C to 125°C 


SNTB 11S fee -o. e We ee Rk es we ee, HOC 10 70 C 
Storage temperaturerange . 2... 1. eee ee te te —65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage - +... . 2.4.2 ee ee ~~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......-..54 4.6 ee ess 260°C 
NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN55115 chips are alloy-mounted; SN75115 chips are glass-mounted. 
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recommended operating conditions 


[_SN55115__| __SN75115 
[MIN NOM MAX |MIN NOM max |-\!" 


[Supply voltege, Voc SCC~C~—“SCS*S*S*~‘“‘“‘“S*sS*SC*‘“‘“‘~*S*‘*‘~‘“~*‘~*; CSCC AI S| 
[Highievel output current,iog SSCS CB 
[Towleveloutputcurrent, Ion ——SSSSSCSCSCSSCSSCSTCTCTTCSSSCSd | 

Operating free-air Sancti. Ta /-55 = (125 | OC CC 


electrical characteristics over recommended operating free-air sciatica range accnesehnia otherwise noted) 


PARAMETE TEST CONDITIONST ae 
Differential input 
V V 0.4 V, lo. = 15 mA, 
THE __high-threshotd voltage __| YO” = hai a ee 
re Differential input goaau:. yi SA Mian my | 
Te low-threshold voltage o* on” IC™ 


Common-mode 
























VICR 






input voltage range 









High-level strobe 
ViHlstrobe) 





input voltage 





Low-level strobe 





V 
IL(strobe) i out voltage 














VoH High-level output vol! tage 





1oH = —5 ah 


MIN, Vv = 0.5 V, 
Low-level output voltage io ID 
L=15mA 


Vcc =MAX, Vi= 


Other Input at 5.5 V : : . 
Ta = MAX 
MIN, | VID ON, tas 22.6 ee | 1 
High-ievel strobe current Vec= ID A= 
Vavobe= 45 Ta=MAX[ S| OY 


=MAX, Vip=0.5V, 
ae = 0.4V | 
Response-time-control Vcc =MAX, Vip=0.5V, 
\4, | T Cc 
aes current (Pin4orPin12) {Vpac=0 Ane 
Voc=MIN, VoH=12V, |tanaec] ofS 
Vip= -4.5V Tasmax | eof Fn 


phe erminating 
Vcec=5 Vv Ta = 28°C 
Short-circuit Vv MAX, Vo=0, 
zitahamee oC e Ta = 25°C 40 -80 ~40 —100 

output current Vip 2 —0.5V 
Supply current Vec=MAX, Vip=0.5V 

Pp cc ID Ta" nec 
(both receivers) Vic=0 


TUnless otherwise noted Vstrobe * 2-4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. 

Fail typical values are at Voc = 5 V, Ta = 28°C, and Vic = 0. 

§ Differential voltages are at the B Input terminal with respect to the A input terminal. 

Ithe algebraic convention, where the less-positive (more-negative) fImit is designated as minimum, Is used jin this data sheet for threshold 
voltages only. 

only one output should be shorted at a time, and duration of the short-circult should not exceed one second. 

















Te Low-level input current 






















Off-state open-collector 


| 
Oloff) output current 
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switching characteristics, Vcc =5 V, CL =30pF, Ta =25°C 


| SN55115 SN75115 
PARAMETER TEST CONDITIONS UNI 
a MIN TYP MAX| MIN TYP MAx|~ .- 


tpLH Propagation delay time, low-to-high-level output RL = 3.9 kQ, See Figure 28 | 18 50 18 75 | ons 
tpHL Propagation delay time, high-to-low-level output R_ = 3909, See Figure 28 20 50 20 75 | ns | 


PARAMETER MEASUREMENT INFORMATION 





















OPEN 2.4V 5V S5ns 








DIFFERENTIAL 
INPUT 


aoe | 
; 
: 
: 


10% 
GENERATOR 


(See Note A) 


OUTPUT 


TEST CIRCUIT WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: Zouyz = 50 2, PRR = 500 kHz, ty, = 100 ns. 


B, C, includes probe and jig capacitance. 





FIGURE 28—PROPAGATION DELAY TIMES 





TYPICAL CHARACTERISTICST 


INPUT CURRENT 
vs 


INPUT VOLTAGE 


Vcc =5V 
Input not under test at 0 V 
4 T, = 25°C 





lj—Input Current—mA 
° 


—25~—20-15-10 -5 O 5 10 15 20 25 
Vi—Input Voltage—V 





FIGURE 29 
t pata for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. ; 
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TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
FREE-AIR TEMPERATURE COMMON-MODE INPUT VOLTAGE 






No load 
TA= 25°C 
| pe eae ae 


oll veewev el 
\ (coc 


He Vip =-1V rae 


—75 -50 -25 0 25 50 75 100 125 —25 —20 -—-15-10 -—5 0 10 15 20 25 5 








wo 


Vo—Output Voltage—V 
NO 


Vo—Output Voltage—V 


—_> 





0 
TA—Free-Air Temperature—C ee Input Voltage—V 
FIGURE 30 FIGURE 31 
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
OUTPUT CURRENT OUTPUT CURRENT 


aa 


EEE 


VoH—High-Level Output Voltage—V 
Vo_L—Low-Level Output Voltage—V 








0 5 10 15 20 2 30 
|IOH—High-Level Output Current—mA loL—Low-Level Output Current—mA 
FIGURE 32 FIGURE 33 


TData for temperatures below 0°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE 
Vs 


DIFFERENTIAL INPUT VOLTAGE 


OUTPUT VOLTAGE 
VS 


DIFFERENTIAL INPUT VOLTAGE 


Vec=5.5V| | Load =2k2 to Vec 


vec=5v [ta 25°C 


ooo ee 
i OO 











Vcc =5V 
‘Load = 2 kQ to Vcc 


Ean 
EERee 
HELE 









Ta = 125°C 


TA =25°C Ta =—55°C 


PEAR 
BESiItnee 


Vo—Output Voltage—V 
w 
Vo—Output Voltage-—V 
w 






ods 





0 0 
—0.2 —0.1 0 0.2 —0.2 —0.1 0 0.1 0.2 
V1p—Differential Input Voltage—V Vip—Differential Input Voltage—V 
FIGURE 34 FIGURE 35 
OUTPUT VOLTAGE OUTPUT VOLTAGE 


Vs 
STROBE INPUT VOLTAGE 


vs 
STROBE INPUT VOLTAGE 


Vcc =5V 
No load 


Vo—Output Voltage—V 
Vo—Output Voltage—V 





0 1 2 3 4 
Vstrobe—Strobe Input Voltage—V Vstrobe—strobe Input Voltage—V 
FIGURE 36 FIGURE 37 


tData for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPICAL CHARACTERISTICS™ 


SUPPLY CURRENT SUPPLY CURRENT 
(BOTH RECEIVERS) (BOTH RECEIVERS) 
VS vs 


SUPPLY VOLTAGE FREE-AIR TEMPERATURE 








og 
E Fs 
iL A 
S 3 
= = 
a. a. 
8 8 
B input at 5.5 V 
A input at 0 V 
0 1 2 3 4 5 6 7 8 —75 -50 -25 0 25 50 75 100 125 
Vcec—Supply Voltage—V Ta—Free-Air Temperature—C 
FIGURE 38 FIGURE 39 
PROPAGATION DELAY TIMES MAXIMUM OPERATING FREQUENCY 
vs VS 
FREE-AIR TEMPERATURE RESPONSE-TIME-CONTROL CAPACITANCE 
10M 
Vcc =5V ps 
See Figure 28 iy 
wn c Le 
l 2 
rs © 
£ ue 
oa ry 100k -= 
> ‘= 
a i) 
i 
c el] 
2 = 10k Ge 
o | 
of E 
5 
= 7 iL VCC * 
x 
a 
JE TA= 25°C 
100 
—~75 -50 -—25 0 25 50 75 100 125 0.001 0.01 0.1 1 10 
Ta—Free-Air Temperature Response-Time Control Capacitance—uF 
FIGURE 40 FIGURE 41 


TDOata for temperatures below O°C and above 70°C and for supply voltages below 4.75 V and above 5.25 V are applicable to SN55115 circuits 
only. These parameters were measured with the active pull-up connected to the sink output. 
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TYPICAL APPLICATION DATA 





ee 3c". SJ i tl 5 
td acini 
eet Tet id > 
4 
LOCATION 1 —S1 — a LOCATION 6 
iD: 4 iD “tts 
Me cans Gea ema culate a Us es wes ee cee 
LOCATION 2 LOCATION 4 
TWISTED 
PAIR 


SN75115 RECEIVER 


TY swrtts oniver 


ta capacitor may be connected in series with Zo to reduce power dissipation. 
FIGURE 42—BASIC PARTY-LINE OR DATA-BUS DIFFERENTIAL DATA TRANSMISSION 
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features common to all types SN55116, SN75116 
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 








° Single 5-V Supply DAIVER INPUTS CRIVER AEC REC REC RESP. 
e 3-State Driver Output Circuitry Boe We” Aye “Ung cont 
e TTL-Compatible Driver Inputs 
e TTL-Compatible Receiver Output 
e Differential Line Operation 
e@ Receiver Output Strobe (’116, ‘117) or 
Enable (118, 119) 
e Designed for Party-Line (Data-Bus) ea 
Applications oS ee Aaa ee 
e@ Choice of Ceramic or Plastic Packages —— 
additional features of the SN55116/SN55116 SN55117, SN75117 . 
e Independent Driver and Receiver JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW) 
® Choice of Open-Collector or Totem-Pole veces Our stRo8e 
Outputs on Both Driver and Receiver 
‘Dual Data Inputs on Driver 
Optional Line-Termination Resistor 
in Receiver | 
@ +15-V Receiver Common-Mode Capability 
. Receiver Frequency Response Control DRIVER BUS 6 


INPUT TERM TERM 
ol 8 A 





additional features of the SN55117/SN75117 
@ Driver Output Internally Connected 


to Receiver Input SN55118, SN75118 
J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
The SN55118/SN75118 is an SN55116/SN75116 alVEW CTE DRIVER. “REG” “REG ~cIEG’ sven 


with 3-State Receiver Output Circuitry FT eee ve RE CONT 


The SN55119/SN75119 is an SN55117/SN75117 
with 3-State Receiver Output Circuitry 


description 


These integrated circuits are designed for use in 
: a: NANO NAND AND AND NONINV TEAM INV 
interfacing between TTL-type digital systems and Ma" outruroureut™ ve” Dee RES: NUT 
differential data transmission lines. They are 
especially useful for party-line (data-bus) applica- 





tions. Each of these circuit types combine in one SN55119, SN75119 

package a three-state differential line driver and a JG OR P DUAL-IN-LINE PACKAGE (TOP VIEW) 
differential-input line receiver, both of which operate RIVER Rec ec 

from a single 5-volt power supply. The driver inputs Nog bf OY ORE 


and receiver outputs are TTL compatible. The driver 
employed is similar to the SN55113/SN75113 three- 
state line driver, and the receiver is similar. to the 
SN55115/SN75115 line receiver. 


DAIVER BUS BUS GND 
INPUT TERM TERM 
ol 8 A 








Copyright © 1980 by Texas Instruments Incorporated 
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description (continued) 





The ‘116 and ‘118 circuits offer all the features of the SN55113/SN75113 driver and the SN55115/SN75115 receiver. 
The driver performs the dual input AND and NAND functions when enabled, or presents a high impedance to the load 
when in the disabled state. The driver output stages are similar to the TTL totem-pole outputs, but have the 
current-sink portion separated from the current-sourcing portion and both are brought out to adjacent package pins. 
This feature allows the user the option of using the driver in the open-collector output configuration, or, by connecting 
the adjacent source and sink pins together, of using the driver in the normal totem-pole output configuration. 


The receiver portion of the ‘116 and ‘118 features a differential-input circuit having a common-mode voltage range of 
+15 volts. An internal 130-ohm resistor is also provided, which may optionally be used for terminating the transmission 
line. A frequency response control pin allows the user to reduce the speed of the receiver or to improve differential 
noise immunity. The receiver of the ‘116 also has an output strobe and a split totem-pole output. The receiver of the 
‘118 has an output-enable for the three-state split totem-pole output. The receiver section of either circuit is 
independent of the driver section except for the Vcc and ground pins. 


The '117 and ‘119 circuits provide the basic driver and receiver functions of the ‘116 and ‘118, but use a package that is 
only half as large. The ‘117 and ‘119 are intended primarily for party-line or bus-organized systems as the driver 
outputs are internally connected to the receiver inputs. The driver has a single data input and a single enable input, and 
the ‘117 receiver has an output strobe while the ‘119 receiver has a three-state-output enable. These devices do not, 
however, provide output connection options, line termination resistors, or receiver frequency response controls. 


The SN55116, SN55117, SN55118, and SN55119 are characterized for operation over the full military temperature 
range of —55°C to 125°C; the SN75116, SN75117, SN75118, and SN75119 are characterized for operation from 
0°C to 70°C. 


‘116, ‘118 
FUNCTION TABLE ‘116, ‘118 
OF DRIVER FUNCTION TABLE OF RECEIVER 






STROBE OR DIFF |OUTPUT Y 
ENABLE INPUT| ‘116 ‘118 | 


L Xx 
H L 
H H 


INPUTS | OUTPUTS 
DEAS 
z 


Xx 
















Zz 
H 
H 
L 


L 
X 
H 


417,119 
FUNCTION TABLE | ‘117, 119 
OF DRIVER FUNCTION TABLE OF RECEIVER 






INPUTS OUTPUT Y 
A B RS/RE| ‘117 ‘119 


H L H H H 
L H H L L 
x Xx L H Zz 


INPUTS OUTPUTS 






H = high level (V, # Vip min or Vin more positive than V-y max) 
L = low level (V; < Vy, max or Vip more negative than V+, max) 
X = irrelevant 

Z = high impedance (off) 

? = indeterminate 
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schematics of inputs and outputs 


EQUIVALENT OF EQUIVALENT OF TYPICAL OF ALL OUTPUTS 


EACH DRIVER INPUT EACH RECEIVER INPUT Vcc 


1 pF NOM 


PULL-UP 
ouTPuTt 


_ SINK 
ouTPputt 





Driver output R =9 2 NOM 
Receiver output R = 20 2 NOM 


TOn 117 and ‘1 19, common outputs replace 


the separate pull-up and sink outputs. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 4.2 5.6 ed aw Sik SS ewe, Oe we ee BES Wc ws EO eke 7V 
Input voltage at data, enable, and strobe inputs ... . Et is ses nesses Ties on vee tae Ae > ae es 
Input voltage at receiver and termination inputs: ‘116 sad? 1 18 Bs ee gh aae es Sas Me ee ee ee eS EZ 
Input voltage at receiver inputs: ’117 and‘119 ... . P bt lan OAS Cain Boog aoe he ate Sa ae a Me Ae Ge TOU 
Off-state voltage applied to open-collector outputs: ‘116 aid ol 18 i ee “aa eh ad Sta aie tees Se Se: Ete Sh AY 
Continuous total! dissipation at (or below) 25°C free-air temperature (see Note 2) ae ae ee ee ... .1W 
Operating free-air temperature range: SN55° «ww ww wk ek ee tee ee te 56° C to 125° C 

GNIS coz ee 40 Sass ae We Be ie ee ee ee & wher AO CH6-70'°C 
Storage temperature range ...... or is GA bee boo. &. =65°C 104150-C 
Lead temperature 1/16 inch from case for 60 seonide: ie or IG package Soke des Ses ae mes ote &. oer & 88006 


Lead temperature 1/16 inch from case for 10 seconds: Nor Ppackage ........ +2... 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise specified. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal tnformation section, which 
starts on page 2-1. In the J package, SN55116 through SN55119 chips are alloy-mounted; SN75116 through SN75119 chips are 
glass-mounted. 


recommended operating conditions 


ee ces _ 


i 
High-level! output current, IoH a 
cm ae 7 ee 
Low-evel output current, | JDrivers | OO 
OL 
[Receivers | IS TS 


6 | ts | 
ee ee ae fo ee 
Operating | Operatingfree-air temperature, TA eee | Operatingfree-air temperature, TA | oO ~— 70 | °C | 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


driver section 


| ie,138 =| "117, "119 
PARAMETER | TEST CONDITIONST UNIT 
MIN TYP MAX| MIN TYP? MAX 


Vik ‘Input clamp voltage Vcc =MIN, I) =—-12mA 


ua as Ua lon=—10maAl 24°34 [| 240 34 
VoH = High-level output voltage cc 1H OH 












ViL=08V 
Vec=MIN, Vip =2V, 
VIL =O08V, lop =40mA 


VoK Output clamp voltage Vec = MAX, Io = 40 mA, DE at 0.8 V a) 
Ta= 25°C Ee Os 
LA 


lle eae | aa 
Vcc = MAX, Vo = 0 to Vcc, DE at O8V, 
Ta=25°C 






Voit  Low-evel output voltage 












Off-state open-collector 


j 
Oloff) output current 























Off-state 
loz  (high-impedance-state) 

















Vcc = MAX, 
DE at O08 V, 
Ta = MAX 


A 
7 = A) 


Vec = MAX, Vv; =55V 


Low-level 
input current 


fie 
los — Short-circuit output current8| Vcc = MAX, Vo = 0, Ta = 25°C —40 ~120 | —40 —120 mA 
Supply current (driver 
! V = MAX 
ce and receiver combined) ce 
Tan parameters with the exception of off-state open-collector output current are measured with the active pull-up connected to the sink 


output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tau typical values are at Ta = 25°C and Vec=5V. 


output current 












Input current 










1 at maximum 
input voltage 
High-level 





Driver or 





enable 








input current input 






8 Not more than one output should be shorted at a time, and duration of the short circult should not exceed one second. 


switching characteristics, Vcc = 5 V,CL=30pF, TA=25°C 


| ____snss'__|_SN75" 
PARAMETER TEST CONDITIONS 
tPLH Propagation delay time, low-to-hightevel output | 420 | 430 
See Figure 13 
tpHL Propagation delay time, high-to-low4evel output | 1220 


driver section 


tpz1 Output enable time to high level Rz_ = 1802, See Figure 14 a 


tpz_ Output enable time to low level Ry = 250 2, See Figure 15 
tpHz Output disable time from high level R_= 18022, See Figure 14 


tpLz Output disable time from low level Ru = 250 2, See Figure 15 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


receiver section 


ane 147, 119 
PARAMETER TEST CONDITIONSt 
MIN TYP? MAX|M 


ifferential inpu = 

, Differential input Vic =0 

; V9 =04V, lo, =15mA 
high-threshold voltage 1 Vic = MAX Po 
Differential input 

. f Vo=24V, Ioy=—5maLt? 2 
low-threshold voltage 1 Vic = MAX 


Vcc =5V, Vip =—-1Vor1V 











Cc 
< 
= 







VTH 


VTL 














+ 
Common-mode ; 


6 
V fe) 
ICR input voltage range! 0 
y High-level strobe or 
tH enable input voltage 
Vv Low-level strobe or 
! enable input voltage 


sf MIN, | Vip =—0.5V, Vic =0 
VoOH High-level output voltage { cc ID Ic 
lon =—5MA | Vip =—-1V, Vic =MAX 


Vec=MIN, |Vip=05V, Vic=0 
Vo_ Low-level! output voltage f CC ID Ic 
lIoL=15mMA |Vip=1V Vic = MAX 


Vv) =O0V, Other input at 0 V 
Vcc = MAX 


Vcc=MIN, Vip=—05V, 
Strobe | °° ID 416, ‘117 


lel |g 

-_ i =a 

if tt] 3¢ = 
3 

ol +b 
= 

> 

Pas 


l 
—_ 


Ii(rec) Receiver input current { V;=0.4V, Other input at 2.4 V —04 -0 





Vj =2.4V Other input at 0.4 V 













Input current at 


.= 
> 


ly maximum input 





voltage 


Enable Voc=MAX, Vj=55V_ [118,719 
"1H High-level input current [Enable | Vcc =MAX, VWjy=2.4V [118,119 | 


V =MAX, Vipn=0.5V, 
Strobe | °° 1G 116, ‘117 
Vstrobe = 0.4 V 
Response-time-control Vec =MAX, Vip =0.5V, 5 
: A=25C 
current (Pin 9) . RC atOV 


Low-level! input current 













Off-state open-collector 
lO(off) 


Veo= MAX, _VisOaV five, | 
Vcc = MAX, [Ta =25°C 


MOSES Ta = MAX 
A SN75° 


output current 
. Vip =-1V 
Ta =25°C 





: 
H & 


+ 
_ 
Oo 


SNSSi18 | 80 















Vcc = MAX, 
Vo =OtoVcc, 
RE at0.4V 


Off-state 
loz (high-impedance state) 


+ 
N7EI18 
N75119 ennai 


T 7 
Vcc = MAX, Vo=0, 4 
los — Short-circuit output current A=25C —15 —80 |—15 -80 
Vip = —0.5 V 
Supply current (driver Vcc = MAX Vip =05V 
Icc oe 0 A= 25°C 
and receiver combined) Vic =0 
TUnless otherwise noted Vstrobe = 2-4 V. All parameters with the exception of off-state open-collector output current are measured with the 
active pull-up connected to the sink output. For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions, 
F All typical values are at Vcc =5V, Ta =25 C, and Vic =0. 
*Differential voltages are at the B input terminal with respect to the A input terminal. 
{| Measurement of these characteristics on the ‘117 and ‘119 requires the driver to be disabled with the driver enable at 0.8 V. 
#The algebralc convention, where the less-positive (more-negative) IImlt Is designated as minimum, Is used in this data sheet for threshold 


voltages only. 
$ Not more than one output should be shorted at a time. 


Ta = MAX ca a 





+1 
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TYPES SN55116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





switching characteristics, Vcc = 5 V, CL = 30 pF, Ta = 25°C 


receiver section 


PARAMETER TEST CONDITIONS 


tPLH propagation delay Hime: sone to lmiaeve) output R, =4002, See Figure 16 | 2080 20 75 
tpHL Propagation delay time, high-to-low4evel output 17 50 17 75 


tp2} Output enable time to high level RL =480, See Figure 14 | DBT 


tpz_ Output enable time to low level Ri = 2502, See Figure 15 a ae 
tpHz Output disable time from high level R_=480 2, See Figure 14 P12 20 


tpLz Output disable time from low level Ri = 2502, See Figure 15 17 25 





TYPICAL CHARACTERISTICS 


ORIVER OUTPUT VOLTAGE ORIVER OUTPUT VOLTAGE ORIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs vs vs 
DRIVER INPUT VOLTAGE DRIVER INPUT VOLTAGE OUTPUT CURRENT 





7 
| 3 
‘1 7 3 
Ky % 
s =] 
3 s & 
> = ts) 
a 8 3 
> 6 g 
i 5 
Oo © = 
> > = 
= 
(o) 
> 
0 -20 40 —60 -80 100 
V\—Date Input Voltage—V V\—Data Input Voltage—V lOH—High-Level Output Current-mA 
FIGURE 1 FIGURE 2 FIGURE 3 
DRIVER LOW-LEVEL OUTPUT VOLTAGE DRIVER enone On DELAY TIMES ORIVER OUTPUT peur AND DISABLE TIMES 
vs : 
OUTPUT CURRENT FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 





' | : 
g T 
$ * 
: : : 
3 > 2 
: : 
§ s s 
$ 0. z 2 
3 = wi 
4 < i 
Oo UV, 
> 
0 0 
0 20 40 60 80 100 120 -—-75 -§0 -25 0 25 50 75 100 125 —-75 -50 -25 0 25 SO 76 100 125 
lo_—Low-Level Output Current—mA Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—"C 
FIGURE 4 FIGURE 5 FIGURE 6 


NOTE 3: For tp2y and tpyz: Ry = 180 922, see Figure 14, For tpz; and tpy 2: Ry, = 250 2, see Figure 15, 
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TYPES SN5S5116 THRU SN55119, SN75116 THRU SN75119 
DIFFERENTIAL LINE TRANSCEIVERS 





TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE RECEIVER OUTPUT VOLTAGE 
vs vs 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 


6 
Load = 2kQ to Vcc Voo=5V 
Vec=5V Tas 25°C isos a enuaees 
4 me eee 
a 
Ta = 25°C 
2 all Hanae | 
1 0 





Vc-—Output Voltage—V 
Vco—Output Voitage—V 





~0.2 -0.! 0 0.1 0.2 -0.2 -0. 0.1 0.2 
Vip—Differential input Voltage—V Vip—Differential tnput Voltage—V 
FIGURE 7 FIGURE 8 
RECEIVER PROPAGATION DELAY TIMES RECEIVER OUTPUT ENABLE AND DISABLE TIMES 
vs vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 








Vec*5V 
See Note 4 
e 
f 
8 - 
= C) 
z 3 
> a 
F ; 
§ ° 
= r-4 
z 2 
£ a 
g 
6 
o N) 
-76 -60 -25 0 26 SO 75 100 125 -75 -60 ~-25 0 2 SO 75 100 125 
Ta—Free-Air Temperature—°C Ta—Free-Air Temperature~"C 
FIGURE 9 FIGURE 10 
SUPPLY CURRENT (DRIVER AND RECEIVER) SUPPLY CURRENT (DRIVER & RECEIVER) 
vs vs 
SUPPLY VOLTAGE FREE-AIR TEMPERATURE 


'cc-Supply Current—mA 
Icc—Supply Current—mA 





Q 
~75 -60 -25 0 25 50 75 100 125 
Voc—Supply Voltage—V Ta-—Free-Air Temperature-"C 


FIGURE 11 FIGURE 12 


NOTE 4: For tpzy and tpy47: Ry, = 480 &, see Figure 14, For tpz; and tp, 7: Ry = 250 2, see Figure 15. 
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TYPES SNS55116 THRU SN55119, SN75116 THRU SN75118 
DIFFERENTIAL LINE TRANSCEIVERS 





PARAMETER MEASUREMENT INFORMATION 












FROM OUTPUT TEST FROM OUTPUT TEST 
UNDER TEST POINT ‘UNDER TEST POINT 
CL = 30 pF Cy. = 30 pF 
| (See Note B) (See Note B) 
LOAD CIRCUIT LOAD CIRCUIT 
— r- <5ns — lee < 5ns 
! + ——— — — 3V 
INPUT Ss 
10% | 


INPUT 


NAND 


































OUTPUT 
OUTPUT 
tPLH os 
ANDO 
OUTPUT 
VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 13—tpLy and tpy,_ (DRIVERS ONLY) FIGURE 14-tpzy and tpy47 
5V TEST 
POINT 5V 
R_ = 250 2 
FROM OUTPUT 
TEST 
UNDER TEST POINT 
Cy. = 30 pF FROM OUTPUT 
“T? (See Note B) UNDER TEST 
= (See Note C) 
CL = 30 pF 
LOAD CIRCUIT ah (See Note B) 
LOAD CIRCUIT 
<5ns — = —+ le— <5ns 
| i aan 
1 B INPUT 
| (See Note E) 1 | (See Note E) 
| 10% fj 
VE 
| 
i le- tPLz “> Vott ¥ 5 V mol fe tH —l fe tPLH 
| ! 1 VOH 
OUTPUT 0.5 V 
-- OUTPUT 
—3- VoL 1.5V 
—-—-—-—--— VOL 
VOLTAGE WAVEFORMS | VOLTAGE WAVEFORMS 
FIGURE 15—tpz,_ and tp_z FIGURE 16—tp, y and tpy_ (RECEIVERS ONLY) 
NOTES: A. Input pulses are supplied by generators having the following characteristics: Zo,,, = 50 2, PRR = 500 kHz, ty = 100 ns. 
B. Cz includes probe and Jig capacitance, 
C. All diodes are 1N3064 or equivalent. 
D. When testing the ‘116 and ‘118 receiver sections, the response-time control and the termination resistor pins are left open. 
E. For ‘116 and ‘118, Vy =3V,V_ = —3 V, the A input is atO V. 
For ‘117 and ‘119, Vy, =3V,V_ =OV, the A input is at 1.5 V. 
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ag INTERFACE TYPES SN55121, SN55122, SN75121, SN75122 
/ CIRCUITS DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


BULLETIN NO. DL-S 12049, SEPTEMBER 1973 — REVISED APRIL 1974 





LINE CIRCUITS 


e Designed for Digital Data Transmission over Coaxial Cable, Strip Line, 
or Twisted Pair 


@ Designed for Operation with 50-0 to 500-Q Transmission Lines 
© TTL Compatible with Single 5-V Supply 





additional features of SN55121, SN75121 additional features of SN55122, SN75122 
line drivers line receivers 
e Plug-In Replacement for Signetics 8113 e Plug-In Replacement for Signetics 8114 
e 2.4-V Output at IOH = —75mA @ Built-In Input Threshold Hysteresis 
e Uncommitted Emitter-Follower Output e@ High Speed... Typical Propagation 
Structure for Party-Line Operation Delay Time = 20 ns 
e Short-Circuit Protection e Independent Channel Strobes. 
e AND-OR Logic Configuration e Input Gating Increases Application 
@ High Speed. ..Maximum Propagation Delay Flexibility 
Time = 20 ns @ Fanout to 10 Series 54/74 Standard Loads 
SN55121, SN75121 SN55122, SN75122 
JORN JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW) 


1Y GND 





description 
The SN55121, SN75121 dual line drivers and the SN55122, SN75122 triple line receivers are designed for digita! data 
transmission over lines having impedances from 50 to 500 ohms. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN55121, SN75121 will drive terminated lines such as coaxial cable 
or twisted pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. 
Output short-circuit protection is provided by an internal clamping network which turns on when the output voltage 
drops below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be 
used during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN55122, SN75122 have receiver inputs with built-in hysteresis to provide increased noise margin for single-ended 
systems. The high impedance of this input presents a minimum load to the driver and allows termination of the 
transmission line in its characteristic impedance to minimize line reflection. An open line will affect the receiver input 
as would a low-level input voltage and the receiver input can withstand a level of —0.15 volt with power on or off. The 
other inputs are in TTL configuration. The S input must be high to enable the receiver input. Two of the line receivers 
have A and B inputs which, if both are high, will hold the output low. The third receiver has only an A input which, if 
high, will hold the output low. 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 











$N55121, SN75121 FUNCTION TABLE $N55122, SN75122 FUNCTION TABLE 
INPUTS OUTPUT H = high level OUTPUT 
Y L = low level A str s 


X = irrelevant 


combinations 





tg input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


SN55121, SN75121 schematic (each driver) 


(16) 






Vcc 


TO OTHER 
LINE DRIVER 





GND 


TO OTHER 
LINE DRIVER 


SN55122, SN75122 schematic (each receiver) 


Vec (16) 


TO OTHER 580 
RECEIVERS \/ aE i 800 02 | 
(14,3, 10) - | 
(13, 7,9) | 


R 


VW 


15, 4, 11 





axa s W/ 
(8) 
GNO , 
A (1,5, 2 
TO OTHER | pg i26)F 
RECEIVERS 
\W/. - » Vec bus 
te input is provided for receivers 1 and 2 only. 
Resistor vajues shown are nominal. 
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TYPES SN55121, SN75121 
DUAL LINE DRIVERS 





SN55121, SN75121 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supply voltage, Vcc (seeNote 1). 2 1 1 ww ee es 6V 
PRUE VOIAGG: i. ccs. See Ge ee eR eS Rea Bice ah ee Be ce Ble ie Ga ae ee ae. VO 
Oitout voltage. .« <2 « # sf -e feces Sk ee See Se SOR So. ee ee SO ce ee ee de 6V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) .......2.2..2. +. ~12W 
Operating free-air temperature range: SN55121 . . . .. . 2... eee ee ee ee ee) 655°C to 125°C 

SN75121 ec ce oce & an So Se ee ee che & oe ao JO CHO7S GC 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ..... 2... eee ew we s) § 68300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package .......2.2.2.2.2.2.+....,. 260°C 


SN55121, SN75121 recommended operating conditions 
MIN NOM MAX UNIT 


supply Voltage, VGC) 2.06.6 2 dk- eee Ga et oe bank wrk ow awe Ab 5 §.25 V 
High-level output current, IOH  . . 2. 1 1 ew ee ee ee ee —75 mA 
Operating free-air temperature, Ta: SN55121 . . 2 2. ee eee 125 °C 

SNISI2ZU. fo.26 6 te 2 58 ee I ) 75 «°C 


SN55121, SN75121 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS 
ViK Input clamp voltage Vec=5V, )=—-12mA 
Vipr) Input breakdown voltage Vcc =5V, l)=10mA 
VoH High-level output voltage Vip =2V, loH=—75mA, SeeNote3 
OH 
OL 

























Vcec=5V, ViH =4.5V, VoOH =2V, 
Oo High-level output current 


Ta=25°C, SeeNote3 


HH High-level input current 





Oo 


Cc 










Low-level input current 







Short-circuit output current? 








Supply current, outputs high 


Vcc = 5.25 V, All inputs at 2 V Outputs open 
Vcc = 5.25 V, All inputs at 0.8 V, Outputs open 
iFNot more than one output should be shorted at a time. 


SN55121, SN75121 switching characteristics, Vcc = 5 V, TA = 25°C 


TEST CONDITIONS 
AL= 378, OL = 1BeF, 
Soe Figure 1 

Ri = 370, 0, = 10006F, 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 2-1. In the J package, SN55121 chips are alloy-mounted; SN75121 chips are glass-mounted. 
3 The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 







| 
w 


Supply current, outputs low 














Cc 


= 
=| 


MIN TYP MAX 
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TYPES SN55122, SN75122 
TRIPLE LINE RECEIVERS 


RR a ERE ae] 


SN55122, SN75122 absolute maximum ratings over operating free-air temperature range 
(unless otherwise noted) 


Supply voltage, Vcc (seeNote1) . . . . 1 1. ee ee ee ee ee ee ee ee ee ee ewe) 6m 
Inputvoltage: Rinput . 2... 1. wk ke ee ee ee ek ee ke ee ek ke ek 6V 
A; By OFS INDUt gc. 6. Ro as ee ea SS Ee ee a ee ee ee eS ee OY 
OUTDUEVOIGGG:” cece lee ge te a as Sam) We es Rt Beeb: were Re Bs ee HOWE As Sn ee Se a 6V 
OUTBULGUNTCNE:: séccu. aa Wickes SE On 80 ee a i Se Ss ee ev, be +100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note6) . ........2... «+7W 
Operating free-air temperature range: SN55122 . . . wwe ee ee ee ee ee ee) 685°C to 125°C 
SN75122 v.64 R, oe Hate. eS De al alta Be Bk BS ES OPC 10.756 

Storage temperaturerange . 2... 1 ee ee ee ee ee ee ee ee ee ew ee!) 665°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage .............+2....~ 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ........2.2.2.2..4.4.. +. ~ 260°C 


SN55122, SN75122 recommended operating conditions 
MIN NOM MAX UNIT 


supply-voltage, VCG. fo} ww ais Gee Sa ed 2 Ee Gs Se SO Ge ews SR 4.75 5 5.25 V 
High-level outputcurrent,IQOH  . . . wee ee ee ee ee —500 LA 
Low-level output current, IOL =. . 6 ee ew ee ee ee ee 16 mA 
Operating free-air temperature, TA: SN55122) «ww ww ww ke ke —55 125 20 

SNPS122 ni oot. eB, ae ee eo Sn ee Ae chs Ca 0 75 «°C 





SN55122, SN75122 electrical characteristics over recommended operating free-air temperature range, 
Vcc = 4.75 V to 5.25 V (unless otherwise noted) 


UNIT 
Vin Highievel imputvottage | ABR,orS | SSCS 
[Vit towetevel input vortage | ABR,ors | ——SSS—SSSC*'r 
Vpn Vp—_ Hysteresis PR [Voo=5V, TasaeeSCSC=*d 


Vip =OV, Vit =0.8V, IoH = —500 uA, 
See Note 3 

Vi(A)=OV, Vi(py=OV. Viisy= 2, 
Vi(R) = 1.45 V (See Note 4), IoOyH = —500 nA 
ViH=2V, ViL=0.8V, lol =16mMA, 
See Note 3 

Vi(aAy=OV, = Vi(py= OV, Viisy = 2V, 
Vi(R) = 1.45 V (See Note 5), Io, =16mA 


| Toda ue  LABOrS | V=45V 
ign-fevel 1 ut curren 
7 disalal fe EEE 0 


ie Low-level input current A,B, orS V,;=0.4V 0.1 1.6 | 
los Short-circuit output current Vec=5V, Ta = 25°C /—50 = = 100 | 
Icc Supply current Vcc =5.25V 


THysteresis is the difference between the positive-going input threshold voltage, V7+, and the negative-going input threshold voltage, V7_. See 
Figure 4, . 
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTES: 1. Voltage values are with respect to network ground terminal, 
3. The output voltage limits are guaranteed for any appropriate combination of high and low inputs specified by the function table 
for the desired output, . 
4, Receiver input was at a high level immediately before being reduced to 1.45 V. 
. Receiver input was at a low Jevel immediately before being raised to 1.45 V. 
6. For operation above 25°C free-air ternperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 2-1. In the J package, SN55122 chips are aJloy-mounted; SN75122 chips are glass-mounted. 



















VOH High-level output voltage 




















VOL Low-level output voltage 









Vv 
V 
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iv 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 





SN55122, SN75122 switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX /UNIT 
tpLH Propagation delay time, !ow-to-high-level output from R input = 30 pons 


tpH_ Propagation delay time, high-to-low-level output from R input 












PARAMETER MEASUREMENT tNFORMATION 
Wee a lee ins —el jo— <5 ns 
3V Cc 





OUTPUT tPLH —+———>+| 


CL = 15 pF 
(See Note B) 







OUTPUT 


TEST CIRCUIT | | VOLTAGE WAVEFORMS 
FIGURE 1—SN55121, SN75121 SWITCHING TIMES 


Vec 2.6V 






PULSE 
GENERATOR 
(See Note A) 






OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—SN55122, SN75122 SWITCHING TIMES 
NOTES: A. The pulse generators have the following characteristics: Zou, ~ 50 2, ty = 200 ns, duty cycle = 50%. 
B. Cy includes probe and jig capacitance. 


TYPICAL CHARACTERISTICS 
SN55121, SN75121 SN55122, SN75122 


OUTPUT CURRENT vs OUTPUT VOLTAGE OUTPUT VOLTAGE vs INPUT VOLTAGE 


ett eet [tee 


lo—Output Current—mA 
Vo—Output Voltage—V 








005 1152 25 3 35 4 45 5 0 O02 0.4 0608 1 1.2 14 161.8 2 
Vo—Output Voltage—V Vi—Input Voltage—V 
FIGURE 3 FIGURE 4 
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TYPES SN55121, SN55122, SN75121, SN75122 
DUAL LINE DRIVERS AND TRIPLE LINE RECEIVERS 


TYPICAL APPLICATION DATA 
("4/3 SN55122. ss! 
Dh 


! 
| 
ss | 
Lis i ee ed rc 
75-22 COAXIAL, 
75-2 COAXIAL CABLE CABLE 


75 | 
Q | 


=————=9 ‘) + LO 
Sep 


[12 SN55I21 | 


=————— 1 75-2 COAXIAL CABLE 


tae ) > = — = — 
j ( 


1 
1 1/2 sn55121/ 


FIGURE 5—SINGLE-ENDED PARTY LINE CIRCUITS 


er 
Ry IH 
iInpuT ‘Tt Vr 


| 
| | ViL 
| 
| | 
l | 
~ 7 ~VOH 
OUTPUT 
VOL 


The high gain and built-in hysteresis of the 
SN55122 and SN75122 tine receivers enable 
them to be used as Schmitt triggers in squaring 
up pulses. 


FIGURE 6--PULSE SQUARING 
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1/3 SN55122 


INTERFACE 
CIRCUITS 


TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


BULLETIN NO. DL-S 12043, SEPTEMBER 1973—REVISED APRIL 1974 


LINE CIRCUITS 
e Meet IBM System 360 Input/Output Interface Specifications 


e Operate from Single 5-V Supply 


oe TTL Compatible 


additional features of SN75123 line driver 


Plug-In Replacement for Signetics 8T23 
3.11-V Output at loH = —59.3 mA 


Uncommitted Emitter-Follower Output 
Structure for Party-Line Operation 


Short-Circuit Protection 
AND-OR Logic Configuration 


SN75123 
JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


additional features of SN75124 line receiver 


Plug-In Replacement for Signetics 8T24 
Built-In Input Threshold Hysteresis 


High Speed ... Typical Propagation 
Delay Time = 20 ns 


Independent Channel Strobes 
Input Gating Increases Application 
Flexibility 


SN75124 
JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 








description 


The SN75123 dual line driver and the SN75124 triple line receiver are both specifically designed to meet the 
input/output interface specifications for IBM System 360. They are also compatible with standard TTL logic and 
supply voltage levels. 


The low-impedance emitter-follower outputs of the SN75123 wil! drive terminated lines such as coaxial cable or twisted 
pair. Having the outputs uncommitted allows wired-OR logic to be performed in party-line applications. Output 
short-circuit protection is provided by an internal clamping network which turns on when the output voltage drops 
below approximately 1.5 volts. All of the inputs are in conventional TTL configuration and the gating can be used 
during power-up and power-down sequences to ensure that no noise is introduced to the line. 


The SN75124 has receiver inputs with built-in hysteresis to provide increased noise margin for single-ended systems. 
An open line will affect the receiver input as would a low-level input voltage and the receiver input can withstand a level 
of —0.15 volt with power on or off. The other inputs are in TTL configuration. The S input must be high to enable the 
receiver input. Two of the line receivers have A and B inputs which, if both are high, will hold the output low. The 
third receiver has only an A input which, tf high, will hold the output low. 
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TYPES SN7/5123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 





SN75123 FUNCTION TABLE SN75124 FUNCTION TABLE 
INPUTS OUTPUT 
A BtR § Y 















H = high level 
L = low level 
X = irrelevant 


Il other input 
combinations 





Tg input and last two lines of the function table are applicable 
to receivers 1 and 2 only. 


ae 


SN75123 schematic (each driver) 


(16) 





Vcc 







TO OTHER 
LINE DRIVER 


15 2 


- 16. ol 


5: is; 





TO OTHER 
LINE DRIVER 


SN75124 schematic (each receiver) 


(16) 


Vcc 
TO OTHER 
RECEIVER W/ a. ath 


p 14,3, 10) Hts 
le g £18.4,11) 


{13, 7, 3) 


anne 
(8) 
ane (1,5, 12) 
TO OTHER p 2, 6)F 
RECEIVERS 


\ . - » Vec bus 


£8 input is provided on receivers 1 and 2 only 
Resistor values shown are nominal 
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SN75123 
DUAL LINE DRIVER 





SN75123 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1). 2. 6 ww ee te ee te ee ele el UL 
[APULVOIKAGe 3c: Soh se ck Mt ee adv ser ee ee ey oe SO ee es i ee oe ee CV 
Qutputvoltage: «a. o. br. ye. G. e-em oe we wh me Ee a a Se, ts St te ce BS et we -ee .  OP 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) . -.-..- +--+ +--+. IW 
Operating free-air temperaturerange . . . 1. ee ee ee ee ee ee ee ee ee we) 6OPC to 75°C 
Storage temperaturerange . . 2... ee ee ee ee ee ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ..... 2... 2.4.46... 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . ....... 2. ee ee ee ~~) 6260°C 


SN75123 recommended operating conditions 


MIN NOM MAX UNIT 


SUpDIV VOItTAGE, VCC... voc. cde 6 oo ee ee ee ae LS ee ee 4.75 5 5.25 V 
High-level output current, IOH «ww ee ee ee ee —100 mA 
Operating free-air temperature, TA 2. 2 1 1 1 ee ee ee ee ee 0 75 °C 


SN75123 electrical characteristics, VCC = 4.75 V to 5.25 V, Ta = 0°C to 75°C (unless otherwise noted) 


TEST CONDITIONS 
ae el 
oa 


Vee=5V, Vin=2V, [ta=aec [aii —SS—~S 
V High-level output voltage ce 1H A S 5 V 
lon=—59.3mA, SeeNote3 [Ta=0Ctw7sc] 29. ~*~: 


Vec=5V, Vin =4.5V, VOH =2V, 




















OH 
1OH High-level output current mA 





Ta = 25°C, See Note 3 


[Wor towlevel ouput verge | ViL=O8V, lon =-240HA, SeoNows | ots] -V 
Moet) _Offatate output current | vee=0,_Vo=3vV_ STC 
Tis __Hightever input current iW 
Fii,__towlevel nputcurrent OAV SOSCSC~*d OC | 


Vcc = 5.25 V, All inputs at 2 V, 















ICCH Supply current, outputs high 


Outputs open 


Vcc =5.25V, All inputs at 0.8 V, 
ICCL Supply current, outputs low 
Outputs open 


+ Not more than one output should be shorted at a time. 
$N75123 switching characteristics, Vcc = 5 V, Ta = 25°C 


A= 600, C= 15eF, | 1220 
See Figure 1 [7220 
AL = 800, CL = 100pF, 


NOTES: 1, Voltage values are with respect to network ground terminal, 
2. For operation above 25 C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75123 chips are glass-mounted. 
3, The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output, 
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INCORPORATED 
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TYPE SN75124_ 
TRIPLE LINE RECEIVER 





SN75124 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ©. 2. 1. 6 1 eee ee ee ee ee ee eee el ULL 
input voltage: Rinputwith Vccapplied . . 2... w]e ee ee ek ee ke 7V 

R input with Vcc not applied a Mae Nis let See oe pea )e os an? Ge Gene oe> Wee, i ie Es Ga we es 6V 

AC Ore MDUt 4boce Sis we ee a es Se a ee S Se ee ee See ee 2 ee oe SV 
GUTpPULVOITAGE” Galicce od ao Ge, wt eo Seca a: a Se ee a es a a ee, EER we ee ee Ge OOTY 
OUMUECURTENT:. <u: 6-4. .<o2 cae we ee A ht a ee Re a a Se ee Ge eee. GEICO TIA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note4) .-....-.-... + IW 
Operating free-air temperaturerange  . . 1 1 we ee ee ee eee) OPC tO 75°C 
Storage temperaturerange . . . 1. 1 ee ee ee ee ee ee ke ee ee ee e))6=65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage . ......2.-.... 2+ 4.4.2. 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . ......-.. 2... ees. 260°C 


SN75124 recommended operating conditions 
MIN NOM MAX UNIT 


supply voltage; VGC os. 6 2 el ee wh GR es ee a a ee et ee. «=A 5 5.25 V 
High-level output current, IOH =. «w/w ee ee ee ee ek —800 LA 
Low-level outputcurrent, IO, - 2. 6 ee ee ee ee ee ee 16 mA 
Operating free-air temperature, TA. 2 6 ee ee ee 0 75 “6 


SN75124 electrical characteristics, Vcc = 4.75 V to 5.25 V, Ta = O°C to 75°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


. ' A,B, ors 
ViH High-level input voltage V 
















< 


A,B, orS 
VIL Low-level input voltage 


Vr4-V7_ Hysteresist Vec=5V, Tp = 25°C 0 | ve | 
ViK Input clamp voltage A,B,orS | Vec=5V, ty} =—12mA | Vv 
ViBR)I Input breakdown voltage | A,B,orS | Vcc=5V, l)=10mA | Vv | 


Vin =V i Vip =Vipmax, 1 = —800 vA, 
VOH High-level output voltage S an , = ek It oe on . 2.6 i 
ee Note 
Vie= Vie min, Vip =Vipmax, | =16mA, 
VOL Low-level output voltage . me = te i oF 
ee Note 
' Input current at VijH7V A 
m 
! maximum input voltage Vi=6V, Vcc =0 
\ High-level i t t |A.B, or S | Vj = 4.5 V 
il una e (C a5 s| : 
V,=3.11V i 
= 


He Low-level input current V,;=0.4V - 
los _ Short-circuit output current Vec=5V, Ta =25°C 


lec Supply current Vcc = 5.25 V 
T Hysteresis is the difference between the positive-going input threshold voltage, V7+, and the negative-going input threshold voltage, V--_. See 


Figure 4. 
Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


SN75124 switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 


tpLH Propagation delay time, low-to-high-level output from R input 20 30 
See Figure2 
tpHL Propagation delay time, high-to-low-level output from R input 20 30 


NOTES: 1. Voltage values are with respect to network ground terminal. = 
3. The output voltage and current limits are guaranteed for any appropriate combination of high and low inputs specified by the 
function table for the desired output. 
4. For operation above 25 C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 


which starts on page 2-1. In the J package, SN75124 chips are glass-mounted. 
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INCORPORATED 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 





GENERATOR 
(see Note A) 






OUTPUT 





CL 
{See Note 8) OUTPUT 






TEST CIRCUIT VOLTAGE WAVEFORMS 





FIGURE 1—SN75123 SWITCHING TIMES 






PULSE 
GENERATOR 










OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—SN75124 SWITCHING TIMES 


NOTES: A. The pulse generator has the following characteristics: Zo.,4 ~ 50 92; ty, = 200 ns, duty cycle = 50%. 
B. C,_ includes probe and jig capacitance. 
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TYPES SN75123, SN75124 
DUAL LINE DRIVER AND TRIPLE LINE RECEIVER 





TYPICAL CHARACTERISTICS 


SN75123 SN75124 
OUTPUT CURRENT OUTPUT VOLTAGE 
VS vs 
OUTPUT VOLTAGE RECEIVER INPUT VOLTAGE 


—300 


All inputs at 2 V 


—250 


--200 


1Q—Output Current—mA 
un 
o 
ro) 
Vo—Output Voltage—V 


“CONT 
CO 
FEET 





0 
005 115 225 3 35 4 45 5 0 0204 0608 1 #=%1.2 14 1618 2 
Vo—Output Voltage V | Vj—Input Voltage—V 
FIGURE 3 FIGURE 4 


TYPICAL APPLICATION DATA 





A “| 
= | 

D » 95-2 COAXIAL CABLE i a as 

a 7a> 
eS ws: Ati | 
| | ol 

lcm LE a —— | 

! ‘ 1/3 SN75124 

Ds ee eee 

FIGURE 5—UNBALANCED LINE COMMUNICATION USING ‘123 AND ‘124 
5-106 TEXAS INSTRUMENTS 


INCORPORATED 
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INTERFACE TYPES SN75125, SN75127 
CIRCUITS SEVEN-CHANNEL LINE RECEIVERS 


BULLETIN NO. DL-S 12457, JANUARY 1977 — REVISED SEPTEMBER 1980 






_ ; SN75125 
Meets IBM 360/370 1/0 Specification J OR N DUAL-IN-LINE PACKAGE 


Input Resistance ...7kQ to 20 k2 (TOP VIEW) 
Output Compatible with DTL or TTL 
Schottky-Clamped Transistorst 





Operates from Single 5-V Supply 
High Speed .. . Low Propagation Delay 


Ratio Specification for Propagation Delay 
Time, Low-to-High/High-to-Low 


Seven Channels in one 16-Pin Package 


e Standard Vcc and Ground Positioning 
on SN75127 


description 
The SN75125 and SN75127 are monolithic seven- 





‘ : H tof ; $N75127 
channel fine receivers designed to satisfy the require- JOR N DUAL-IN-LINE PACKAGE 


ments of the IBM System 360/370 input/output (TOP VIEW) 
interface specifications. Special low-power design and 

Schottky clamped transistors allow for low supply- 
current requirements while maintaining fast switching 
speeds and high-current TTL outputs. The SN75125 
and SN75127 are characterized for operation from 
O°C to 70°C. 


ay SY 6Y 7¥ 





schematic (each receiver) 


TO OTHER 








TO OTHER 
CHANNELS 








: tintegrated Schottky-Barrier diode- 
TEXAS INSTRUMENTS clamped transistor is patented by 5—107 
INCORPORATED Texas Instruments. U. S. Patent 


Number 3,463,975. 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





TYPES SN75125, SN75127 
~SEVEN-CHANNEL LINE RECEIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 2 6 6 ew ee ee ee ee VV 
Input voltage range: SN75125 6 ww we ee ee ee ee ee ee ee ee ee OTE V tO 7 V 

GN 75027 ss. Gs ce. eck te Oh: Oe ae ee A ae a a Se Se ee ee SZ OEE. 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . . . ...... =. - 800mW 
Operating free-air temperature range... 1 ee we ee ee ee te 0°C to 70°C 
Storage temperature range... we ee ee . -65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . 2. 1 ee ee te te ee es 300°C 


Lead temperature 1/16 inch from case for 10 seconds: N package . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 2-1. In the J package, SN75125 and SN75127 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, VCC ww ww ee ke ee ee ee ee ee ee ee 45 5 5.5 V 

High-level output current, |OH BE vaca chs vee see te at ee A ee a Re ee ee —0.4 mA 
Low-level output current, IOL . . . 1. 1 ee we ee ee ee ee 16 mA 
Operating free-air temperature, TA... 1. we ee ee ee ee et 0 70 =C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP’ MAX | UNIT 


Vi___Lowlevel inputvottage [SSCS | 


VOL Low-level output voltage Vcc =4.5V, Vip =1.7V, 
Ts High-level input current Vec=5.5V, Vy=3.11V 


We Low-level input current Vcc =5.5V, V,=0.15V Po 0 fA 
los Short-circuit output current? Vec =5.5V Vo=0 —18 —60 | mA | 
, 7 


; Vcc = 4.5 V, 0 V, or open, 
r Input resistance 

av iS OHO W108 IY a 
Vcc =5.5V, loH=—0.4 mA, 
All inputs at 0.7 V nus 

Vec=55V, loL=16mMA, 
ste ce 28 47 
All inputs at 4 V 
All typical values are at Voc = 5 V, Ta = 25°C. 


+Not more than one output shoutd be shorted at a time. 

















Icc Supply current 





switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


[7145s 
[ies 
inner 
pone 













a 













tPLH Propagation delay time, low-to-high-leve! output 7 14 
tPHL Propagation delay time, high-to-low-level output . 10 18 30 
tPLH RL =4002, C_=50pF, 

L L r 0.5 0.8 1.3 





Ratio of propagation delay times 





tPHL See Figure 1 


tTLH - Transition time, low-to-high-level output 


TTHL Transition time, high-to-low-level output 


1 7 12 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 






Ry, = 400 2 
(See Note C) 





PULSE 
GENERATOR 
(See Note A) 












Cy = 50 pF 


= elses Note B) 


TEST CIRCUIT 





OUTPUT 





VOLTAGE WAVEFORMS 
FIGURE 1 | 
NOTES: A. The pulse generator has the following characteristics: Zour ¥ 50 2, PRR = 5 MHz. 
B. Cz includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 


TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS 


ES A A NT 








(SSS 4 
7 i 
& si! 2 
{e) 2) 
S S 
a. : 
5 2 5 2 
a oe q 
Oo O 
P SO 
veewsvi | TIT | | Notoad | | II | 
w [dete |] | L ta=eer 7 fC TT | 
ae 0 CE EE a 
0 1 2 0 1 2 


Vj—Input Voltage—V 


FIGURE 2 


V,—Input Voltage—V 


FIGURE 3 
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TYPES SN75125, SN75127 
SEVEN-CHANNEL LINE RECEIVERS 


TYPICAL CHARACTERISTICS 





INPUT CURRENT 
VS 
INPUT VOLTAGE 
Veco =5V 
No Load 
“ Ta = 25°C 
E 
| 
= 
O 
5 
2. 
£ 
Le 
V,—Input Voltage—V 
FIGURE 4 
LOW-LEVEL OUTPUT VOLTAGE | SUPPLY CURRENT 
VS VS 
OUTPUT CURRENT SUPPLY VOLTAGE 


All seven channels 








7 No Load 

8, Ta = 25°C 

g < A 

S i 

o < All input 

= @ puts 

e 5 ata 7 

PELL Nee 

; a 

at | 

FS ? <—T 

° O 

a is) fe All inputs 

V at 0.7 V 

oO 

: ae 
0 1 2 3 4 5 6 

Iq—Output Current—mA Vcc—Supply Voitage—V 
FIGURE 5 FIGURE 6 
5-110 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


180 





FUTURE PRODUCTS TYPE SN75126 
TO BE ANNOUNCED QUADRUPLE LINE DRIVER 


OCTOBER 1980 


e Meets IBM 360/370 I/O Interface JOR N PACKAGE 
Specification GA22-6974-3 (TOP VIEW) 
(Also See SN75130) 
e Output Voltage of 3.11 V Min } 
at lon =—6§0 mA OUTPUT 1Y Vec 
e Overload Protection with Foldback PAUL EELAGHE Surpunay 
Current Limiting | 


e High-Speed, Low-Power Schottky Circuitry INPUT 1A FAULT FLAG 4F 


e Functionally Interchangeable with MC 3481 ee oes INPUT OA 


INPUT 2A ENABLE 3G/4G 


FAULT FLAG 2F INPUT 3A 


. OUTPUT 2Y FAULT FLAG 3F 
description 


GND OUTPUT 3Y 
The SN75126 quadruple fine driver is designed to 
meet the IBM 360/370 1!/O specifications GA22- 
6974-3. The output voltage is 3.11 volts minimum 
(at lOH = —60 milliamperes) over the recommended ranges of supply voltage (4.5 volts to 5.5 volts) and temperature 
(0°C to 70°C). This device is compatible with standard TTL logic and supply voltages. Fabrication techniques employ 
low-power-Schottky technology to achieve fast switching and low power dissipation. The data bus will not be disturbed 
during power up and power down. Fault flag circuitry is designed to sense a line short on any Y output line, output a 
logic low level, and reduce the output current to a safe level. 





The SN75126 is designed for use with the SN75125 or SN75127 seven-channel receivers, or the SN75128 or SN75129 
eight-channel receivers. 


functional block diagram (one of four drivers, positive logic) 





FAULT 
FLAG 
F 
INPUT A chia 
ENABLE G 
Y 
TO ONE OTHER 
DRIVER 
PRODUCT PREVIEW 
This document contains information TEXAS IN ST RU M EN TS 5-1 11 
on a product under development. Texas INCORPORATED 


Instruments reserves the right to change or 


discontinue this product without notice. POST OF FICE BOX 225012 @ DALLAS, TEXAS 75265 
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INTERFACE 
CIRCUITS 


TYPES SN75128, SN75129 


EIGHT-CHANNEL LINE RECEIVERS 


BULLETIN NO. DL-S 12569, JANUARY 1977 — REVISED SEPTEMBER 1980 


Meets IBM 360/370 I/O Specification 
Input Resistance...... 7kQ to 20 kQ 
Output Compatible with DTL or TTL 
Schottky-Clamped Transistorst 
Operates from a Single 5-Volt Supply 
High-Speed ... Low Propagation Delay 
Ratio Specification ... tPpL}y/tPHL 


Common Strobe for Each Group of 
Four Receivers 


SN75128 Strobe... Active-High 
SN75129 Strobe... Active-Low 


description 


The SN75128 and SN75129 are eight-channel line 
receivers designed to satisfy the requirements of the 
input-output interface specification for IBM 360/370. 
Both devices feature common strobes for each group 
of four receivers. The SN75128 has an active-high 
strobe; the SN75129 has an active-low strobe. Special 
low-power design and  Schottky-diode-clamped 
transistors! allow low supply-current requirements 
while maintaining fast switching speeds and _ high- 
current TTL outputs. The SN75128 and SN75129 are 
characterized for operation from 0°C to 70°C. 


TEXAS INSTRUMENTS 
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a 
4 
igi 


1A 








SN75128 
JOR N DUAL IN-LINE PACKAGE 
(TOP VIEW) 


8A 


positive logic: Y = AS 


SN75129 
JOR N DUAL IN-LINE PACKAGE 
(TOP VIEW) 


1Y ay sy «66Y) «67Y) BY 
DSSS OSC 20) 

| LAA | 
eae inaeiee 
4 [|] rt 
PEL ee 
2A 3A MAsCACAsC«STAs«éSBKAX 


positive logic: Y= AS 





$80 
T integrated Schottky-Barrier diode- 
clamped transistor is patented by 
Texas Instruments. U.S. Patent 
Number 3,463,975. 


TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 





schematic (each receiver) 


Vec 


VY 


INPUT ‘a > OUTPUT 
A Y 
12 k2Q - 
NOM : | 
ae ie : GND 


TTS 
| 
| 


INPUT 
S 





f 
| 
| 
| 
| 
| 
| 
| 
| 


COMMON 
CIRCUITRY 
TO THREE eee, pee 
OTHER TO SEVEN 
CHANNELS OTHER CHANNELS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2... 1. kw ek ee ee ee ee ee kkk wk ek we ew ew en ew TM 
Ainput voltagerange 2... 1 ww ee ee ee ee ek ee ee ee AOI VtOTV 
BtroObe INPUT VOltage: © o.oo ce Se ess we a A ee eM Bee SH Be we Blk Oe aS oe a 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2) .....2.2. 2... . 800mW 
Operating free-air temperaturerange . 2... wee ke ee eee ee eee wee ee 68K H070°C 
Storage temperature range... . 1 1. ek ee ke et kk kk a . -65°C to 150°C 
Lead temperature 1/16 inch from case for G0 seconds: Jpackage . ...... 1. 1 ee ew ww ee . 300°C 


Lead temperature 1/16 inch from case for 10 seconds: Npackage .......2.2.2.2.2.4.4..2 4.4. . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75128 and SN75129 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 





Supply voltage, VCC ww we ee ee ee ee) 45 5 5.5 V 
High-level output current,IOH . 2. 2. 1 ee ee ee ee ee kk ka —0.4 mA 
Low-level output current, IO{, 2... 1 we ee ee ek ee ek kk kk 16 mA 
Operating free-air temperature, TA 2... 1. ew ee eee ee ee we eee OO 70 = 
TEXAS INSTRUMENTS 5-113 
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TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX | UNIT 
2 
IL ow- input voltage rs] 


Von High-level output voltage Veco =45V, Vii=90.7V, 1IOH = —0.4 mA ; 3.1 
VoL _ Low-leve! output voltage Vcc =4.5V, Vip =1.7V, loL =16mMA 
[Vik Tnputcampvorege YS [Voc= ABV, = —18 mA 
; AivVcc=55V, Vp=3.11V 0.3 
l High-level input current Ea 


















AlVcc=5.5V, Vy =0.15 V 
Ne Low-level input current ze ce 
|S |Vcc=5.5V, Vy=0.4V 
los _ Short-circuit output current Vcc =5.5V, Vo=0 
Voo=45V,0V, oropen; AV = O15 V 104.15 V 


SN75128 | Vcc =5.5V, Strobe at 2.4 V, All A inputs at 0.7 V 
SN75129 | Vcc =5.5V, Strobe at0.4V, All A inputs at 0.7 V 
Vcc =5.5V, Strobe at 2.4 V, AIlA inputs at 4 V 
Vcc =5.5V, Strobe at0.4V, AIA inputs at 4 V 


TAII typical vatues are at Vec=5V,.Ta= 25°C. 
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tNot more than one output should be shorted at a time. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 


tPLH Propagation delay time, low-to-high-fevel output 


A 
tPHL Propagation delay time, high-to-low-level output Es 









$N75128 SN75129 
MIN TYP MAX {MIN TYP MA 
10 
5 
5 


TEST CONDITIONS 


Ry = 400 Q, 





: 

oO 
Cc 
= 
+ 









= 
oo 
ie) 
oO 


tpLH Propagation delay time, low-to-high-level output 


oO 


ao 


20 
6 
7 
3 





7 14 
10 18 
tPHL Propagation delay time, high-to-low-level output 
tp 
FLA Ratio of propagation delay times 5 08 : 
TPHL 
1 7 
1 3 


tTLH Transition time, low-to-high-level output 












CL = 50 pF, : 
, 
3 
PARAMETER MEASUREMENT INFORMATION 


wb 
7) 


See Figure 1 





— 
NO 





tTHL Transition time, high-to-low-level output 


_ 
N) 
















—_—-—- — — — 3V 
ouTPuT Vcc 90% 90% 
INPUT 
A, D, and E) I I i 
FROM OUTPUT 10% VI | 
50 pF (See Note C) lg——p}— tPHL lek 
Tt (See Note B) abe | VOH 
a LOAD CIRCUIT = 


OUTPUT 
NOTES: A. Input pulses are supplied by a generator having the 


following characteristics: Z45=502, PRR =5 MHz. y 
B. tncludes probe and jig capacitance. | 


QO 


. All diodes are IN3064 or equivalent, 

D. The strobe inputs of SN75129 are in-phase with the i 
tah lett tTLH 

E. Vreti = 0.7 V and Vrefo = 1.7 V for testing data (A) 


inputs, Vref, = Vref2 = 1.3 V for strobe inputs. 
; ‘VOLTAGE WAVEFORMS 
FIGURE 1 





5-114 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN75128, SN75129 
EIGHT-CHANNEL LINE RECEIVERS 





Vo—Output Voltage—V 


1;—Input Current—mA 








TYPICAL CHARACTERISTICS 


VOLTAGE TRANSFER CHARACTERISTICS 
VOLTAGE TRANSFER CHARACTERISTICS FROM A INPUTS , 
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V|—Input Voltage—V Vj—Input Voltage—V 
FIGURE 2 FIGURE 3 
INPUT CURRENT LOW-LEVEL OUTPUT VOLTAGE 
vs Vs 
INPUT VOLTAGE OUTPUT CURRENT 


Vcc = 5V 
No Load 


Vo_—Low-Level Output Voltage—V 





Vj—Input Voltage—V Ig—Output Current—-mA 
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ere FIGURE 5 
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FUTURE PRODUCTS TYPE SN75130 
TO BE ANNOUNCED QUADRUPLE LINE DRIVER 


OCTOBER 1980 





Meets IBM 360/370 I/O Interface JOR N PACKAGE 
Specification GA22-6974-3 (TOP VIEW) 
(Also See SN75126) 


e Output Voltage of 3.11 V Min OUTPUT 1Y Vec 


: . OUTPUT 1W OUTPUT 4Y 
e Overload Protection with Foldback Current 
Limiting INPUT 1A OUTPUT 4w! 


@e Common Enable and Common Fault Flag 
ENABLE INPUT 4A 
e High-Speed, Low-Power Schottky Circuitry 


e Functionally Interchangeable with MC 3485 INPUT 2A FAULT FLAG 


OUTPUT 2W INPUT 3A 


OUTPUT 2Y OUTPUT 3W 


description 


The SN75130 quadruple line driver is designed to eee a iad 
meet the IBM 360/370 I/O Specifications GA22- 
6974-3. The output voltage is 3.11 volts minimum (at 
IOH = —60 milliamperes) over the recommended ranges of supply voltage (4.5 volts to 5.5 volts) and temperature (0°C 
to 70°C). This device is compatible with standard TTL logic and supply voltages. Fabrication techniques employ 
low-power Schottky technology to achieve fast switching and low power dissipation. The data bus will not be disturbed 
during power up and power down. Fault-flag circuitry is designed to sense a short on any of the Y output lines, output 
a logic low level, and reduce the output current on the shorted line to a safe level. 





functional block diagram (one of four drivers, positive logic) 


FROM THREE 
OTHER DRIVERS 


poml\ecmm, teeta Vcc 


FAULT 
& FLAG 
F 
@ 
INPUT A 
nals ne “v 
Y 


> OUTPUT 
@ 
TO THREE W 


OTHER DRIVERS 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 12485, JANUARY 1977 









INTERFACE 
CIRCUITS 





P-N-P Inputs for Minimal Input JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


Loading (200 ».A Maximum) 
® High-Speed Schottky Circuitry? 


e 3-State Outputs for Driver and 
Receiver 


e Party-Line (Data-Bus) Operation 
e Single 5-V Supply 
e 40-mA Current Sink Capability (Driver) 


e Designed to be Functionally 
interchangeable with Signetics 
N8T26 


description sa 





The SN75136 is a quadruple transceiver utilizing Schottky-diode-clamped transistors. Both the driver and receiver 
have three-state outputs. With p-n-p inputs, the input loading is minimized to a maximum input current of 200 pA. 


The SN75136 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT 


FUNCTION TABLE (DRIVER) 


INPUTS OUTPUT 
B 


L H H 
H H L 
Xx L Zz 


FUNCTION TABLE (RECEIVER) 


INPUTS OUTPUT 
|B Re | oR 


L L H 
H L L 
X H Zz 


H = high level, L = low fevel, 






TYPICAL OF ALL OUTPUTS 


Vcc 










Drivers: Reg = 35 2 NOM 
Receivers: Reg = 70 81 NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


X = irrelevant, Z = high impedance 


Supply voltage, Vcc (see Note 1} .7V 
Input voltage Secd vGr Sah’ a Se vee Ad BE gas tat ES is Sa ae oe ed Se, CS fe. ae 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): N package ~ ee » 1750 mW 

. J package 1025 mW 
Operating free-air temperature range 0°C to 70°C 
Storage temperature range ed, as cele. cas Re, ee . —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermat Information Section, which 
starts On page 2-1. In the J package, SN75136 chips are glass-mounted. 





Tintegrated Schottky-Barrier diode- 
clamped transistor is patented by 


TEXAS INSTRUMENTS 


INCORPORATED 


Number 3,463,975. 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





recommended operating conditions 


tt tom max, [net 
Supply voltage, Vcc 4.75 5 5.25 


: Driver 
High-level output current, 1OH mA 
ve [| 
Driver [OT 
Low-level output current, lo mA 
cake [I 


Operating free-air temperature, Ta 










electrical characteristics over recommended operating free-air temperature and 
supply voltage ranges (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
Vi___Low-evel input voltese | 8,0,DE,RE, Sd 8 
Vik Input clamp voltage B,D,DE,RE[y=-BmA SSCS CCS YC 
; 3B. ViIH=2V, Vit =0.85V, Igy =—-10mA 2.6 3.1 
VoH High-level output voltage 
Vit =085V, ltoH=—-2mMA 2.6 3.1 
| Vin=2V, lol =40™mA aT 
foe eee r 7m a= errant | 
; Off-state (high-impedance DEat0.85V ReEat2V, Vo=26V | 100 | ie 
v2 state) output current RE at 2V, Vo =0.5V P00 | . 
8 
Te Low-level input current B,D, DE, RE | V; =0.4V 
{ Short-circuit output current 
Os J —30 275 
T All typical values are at TaA= 25°C and Vec=5V. 
8 Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 










< 













< 
oO 
oO 
or 
~) 
o 
< 


VIH=2V, ViL=085V, Ilo. =16MA 
WH High-level input current V, =5.25 V 
| = 
icc Supply current Veco =5.25V, Noload 


switching characteristics, Vog = 5 V, Tp = 25°C 


PARAMETER > 


tPLH Propagation delay time, low-to-high-level output 
tPHL 


tpLH Propagation delay time, low-to-high-level output 
tpHL_ Propagation delay time, high-to-low-level output 






TEST CONDITIONS MIN TYP MAX | UNIT 


aan rer a Teo 

= A e iaure 

Ce 
eS ects A miata ae] 















Propagation delay time, high-to-low-level output 





tpLz Output disable time from low level 


CL =30pF, See Figure 3 Z = 
15 30 
31 38 





tpz_ Output enable time to low level 


tp_z Output disable time from low level 


Output enable time to low level 





tPZL 
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| TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


Vec 2.6 V 








922 








PULSE CIRCUIT (see Note D) 


ena eke UNDER 
(see Note A TEST 


(sea Note B) Cy = 30 pF 
(see Note C) 


GND 


TEST CIRCUIT 


OUTPUT 





VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FROM BUS TO RECEIVER OUTPUT 


2.6 V Vcc 2.6 V 


30 2 





{see Note D) 





CIRCUIT 













UNDER 

TEST 
PULSE (see Note B) C. = 300 pF 
(see Note C) 


GENERATOR 
(see Note A} 








OUTPUT 


VOLTAGE WAVEFORMS 
FIGURE 2—PROPAGATION DELAY TIMES FROM DRIVER INPUT TO BUS 


NOTES: A. The pulse generator in Figures 1 and 2 has the following characteristics: PRR = 10 MHz, duty cycle = 50%, Zyy, = 50 0. 
8. All inputs and outputs not shown are open, 
C. Cy includes probe and jig capacitance, 
D. All diodes are 1N916 or 1N3O64, 
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TYPE SN75136 
QUADRUPLE BUS TRANSCEIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


2.6V Vcc 5V 



















B (all) 240 N 









CIRCUIT 
PULSE UNDER 
GENERATOR TEST 





(see Note A) D (all) 





(see Note B} 






















{see N 
GND CL = 30 pF see Note D) 
(see Note C) 
TEST CIRCUIT 
| 
— 
{ 
OUTPUT 
VOLTAGE WAVEFORMS 
FIGURE 3—RECEIVER ENABLE AND DISABLE TIMES 
Vv 5V 
2.6 V rag 
D (all) 70 2 





CIRCUIT 










UNDER 
PULSE TEST 
GENERATOR (see Note B) 











(see Note A) (see Note D) 









GND 5k 


(Probe) 


Cy = 300 pF 
(see Note C) 


TEST CIRCUIT 
fao-et—< 5 ns he-e}— < 5 rns 
t | pad gy 





INPUT 


I 
OUTPUT 15V 
10% 
VOLTAGE WAVEFORMS 


FIGURE 4—DRIVER ENABLE AND DISABLE TIMES 


NOTES: A, The pulse generator in Figures 3 and 4 has the following characteristics: PRR = 5 MHz, duty cycle = 50%, 25,4 ~ 50 2. 
B. All inputs and outputs not shown are Open, 
C. C, includes probe and jig capacitance, 
D. All diodes are 1N916 or 1N3064, 
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INTERFACE TYPES SN55138, SN75138 
CIRCUITS QUADRUPLE BUS TRANSCEIVERS 





e Single 5-V Supply e High-Speed Operation 


e High-Input-Impedance, @ 100-mA Open-Collector Driver Outputs 
High-Threshold Receivers 


e Common Driver Strobe 


e TTL/DTL Compatible Driver and 
Strobe Inputs with Clamp Diodes 


e Four Independent Channels 
e TTL Compatible Receiver Output 


e Available in Plastic or Ceramic 16-Pin 
Dual-In-Line Packages 


description 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN55138 and SN75138 quad bus transceivers are 
designed for two-way data communication over 
single-ended transmission lines. Each of the four 
identical channels consists of a driver with TTL 
inputs and a receiver with a TTL output. The driver 
output is of the open-collector type, and is designed 
to handle loads of up to 100 milliamperes (50 ohms 
to 5volts). The receiver input is internally connected 
to the driver output, and has a high impedance to 
minimize loading of the transmission line. Because of 
the high driver-output current and the high receiver- 
input impedance, a very large number (typically 
hundreds) of transceivers may be connected to a 
single data bus. 


The receiver design also features a threshold of Positive logic: B=DS,R=B 
2.3 volts (typical), providing a wider noise margin Each bus terminal, B, is a driver 
than would be possible with a receiver having the output and a receiver input. 
usual TTL threshold. A strobe turns off all drivers 
(high impedance) but does not affect receiver opera- 








ti Th ie: desi f : FUNCTION TABLE FUNCTION TABLE 
ion. These circuits are designed for operation from a (TRANSMITTING) (RECEIVING) 
single five-volt supply and include a provision to sa STPUT 
minimize loading of the data bus when the power- ebrevt nes 
supply voltage is zero. The SN55138 is characterized HX L 

for operation over the full military temperature L xXx H 
range of —55°C to 125°C; the SN75138 is character- 

ized for operation from 0°C to 70°C. H = high level, L = low level, X = irrelevant 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Low-level output current into the driver output 
Continuous total dissipation at (or below) 
25°C free-air temperature (see Note 2) 
Operating free-air temperature range 


Lead temperature 1/16 inch from case for 10 seconds: N package 





NOTES: 1, Voltage values are with respect to both ground terminals connected together. | 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves In the Thermal Information section, 
which starts on page 2-1. In the J package, SN55138 chips are alloy-mounted; SN75138 chips are glass-mounted. 


BULLETIN NO. DL-S 12046, SEPTEMBER 1973 — REVISED JANUARY 1977 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





recommended operating conditions 


Supply voltage, Vcc 


Driver output 
Low-leve! output current, lo. 
eceiver outpu 


High-level output current, loy Receiver output 
Operating free-air temperature, Ta 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[_SN55138_—*«| ~——=«SNN75138 
PARAMETER TEST CONDITIONSt 
MIN TYP£ MAX | MIN TYP? MAX 
v,.,  Hightevel 
IH input voltage Pea ee 
: PL 






Cc 
ol> <| 2 
= 









p~ 
~l 
oO 
ol 
a 
N 
oi 


oO 
~J 
oO 














= 
< 
=~ 


Low-level Yi 
input voltage 
ViK Input clamp voltage Vcc =MIN, l)}=—12mA po eee | 


High-level Vec=MIN, Vv =2V, 
VOH a Receiver = IH(S) 2.4 
output voltage Vit(R) = Vit max, lon = —400 HA 
Vcc =MIN, =2V, 
Boas cc = MIN VIH(D) = 2V 
VIL(S) = 0.8 V, lot = 100 mA 
V =MIi ; = H 
Receiver ae " VIH(R) = ViH min, 
ViH(S) =2V, lol = 16mA 





Low-level 





OL 





output voltage 





















Input current at 


ty maximum input Driver or strobe} Vcc = MAX, Vi=Vec 


Vec=MAX, Vi =2.4V 


Vec=5V, Vin) =45V, 
Receiver ce UR) 25 300 
Vi(s) =2V 





voltage 





High-level 





input current 







Vcc = MAX, Vv) =0.4V 
| Receiver VCO" BANS Vi(R) = 0.45 V, 
Vis) = 2V 
with power off 
output current § 


All driver Vcc = MAX, Vi(p) = 2V, 
outputs low Vitis) = 0.8V 

Vcc = MAX, 
Vi(s) = 2, 
Receiver outputs open 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. Parenthetical letters D, 
R, and S used with V| refer to the driver input, receiver input, and strobe input, respectively. 

All typical values are at Vec=5V.Ta= 25°C. 

SNot more than one output should be shorted at a time. 






Low-leve! 
Me 











input current uA 


3 




















lcc Supply current 







Vin) =35V, 
All driver i(R) 


outputs high 





= 


el 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





switching characteristics, Vcc = 5 V, TA = 25°C 


FROM TO 
PARAMETER’ TEST CONDITIONS 
: (INPUT) (OUTPUT) 









Cy = 50pF, 
See Figure 1 


Rp = 502, 








t 
TPHL 
t 


Stpey = propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 










Ci = 15pF, 
See Figure 2 


Ri = 4002, 





schematics of inputs and outputs 


EQUIVALENT OF EACH 
STROBE AND DRIVER INPUT 









EQUIVALENT OF 
EACH RECEIVER INPUT 


Vcc iS 
INPUT 2k2 NOM 


PARAMETER MEASUREMENT INFORMATION 


" TEST 
ee POINT Vcc 


TYPICAL OF ALL TYPICAL OF ALL 
DRIVER OUTPUTS RECEIVER OUTPUTS 


Vcc 
130 2 NOM 





Vcc 


OUTPUT 
OUTPUT 





FROM OUTPUT RL TEST FROM OUTPUT 
UNDER TEST POINT UNDER TEST 


ee 
(See Note B) 






: (See Note C) 
es 
(See Note B) 


— 
- 






DRIVER 
INPUT a he 3V 
(See Note D) 1.5V : fees 
STROBE _/ | 
at 
ber tee 
‘ie 
DRIVER RECEIVER 
SUT PLE 2.5V 25V SG DUT 
VOL 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
FIGURE 1—PROPAGATION DELAY TIMES FIGURE 2—PROPAGATION DELAY TIMES 
FROM DATA AND STROBE INPUTS FROM RECEIVER INPUT 


NOTES: A. Input pulses are supplied by generators having the following characteristics: ty = 100 ns, PRR = 1 MHz, ty <10ns, t¢ <10 ns, 
Zout © 50 2. 

. Cy. includes probe and jig capacitance. 

. All diodes are 1N916 or 1N3064. 

. When testing driver input (solid line) strobe must be low; when testing strobe input (dashed line) driver input must be high. 


0QOQ 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





TYPICAL APPLICATION DATA 


P 





— -ov — —ov 


TYPICAL VOLTAGE WAVEFORMS 
FIGURE 3—POINT-TO-POINT COMMUNICATION OVER 50 FEET OF TWISTED PAIR AT 5 MHz 





— 4V 


—— — — —} 2v 














© 
— —ov 
TYPICAL VOLTAGE WAVEFORMS 
FIGURE 4—PARTY-LINE COMMUNICATION ON 500 FEET OF TWISTED PAIR AT 1 MHz 
5V 5V 
ern 
® 1000 ft RG-53 of equivalent 
| >) 

Lv4snssise_| Lvesuserss_| 
——3V —-— 5v 
® fae cc ie =< | 2v [in Wie cae av 
— —_— OV © — — 2V 


ov ia i e 7 a 2V 
— ov © — —— ov 
TYPICAL VOLTAGE WAVEFORMS 
FIGURE 5—POINT-TO-POINT COMMUNICATION OVER 1000 FEET OF COAX AT 1 MHz 
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TYPES SN55138, SN/5138 
QUADRUPLE BUS TRANSCEIVERS 





TYPICAL CHARACTERISTICST 


STROBE-TO-DRIVER-OUTPUT 
DRIVER TRANSFER CHARACTERISTICS DRIVER TRANSFER CHARACTERISTICS TRANSFER CHARACTERISTICS 






Veco =5V 
Vis) 0.8 V 


Vi(s) 0.8 V 
Ta =25°C 



















> 

§ 6 Load = 50 2 to Vcc i Load = 50 2 to Vcc > 
| 
a 

8 s aswel |] [| | 

S 4 ii Be s B [tas 28° 

Cott i Seite 
Ss 

a4 TT Ta = 28°C 3 3 

er drew! | |} : 

6 ve 2 8 

re) im im 

dll ecalt! ° fetes Needed : 
Py Setsaaee CEHEEEEE 
2 3 4 
V1(0)—Driver tnput Voltage—V ae —Driver Input Voltage—V V1(S)—Strobe Input Voltage—V 
FIGURE 6 FIGURE 7 FIGURE 8 
STROBE-TO-DRIVER OUTPUT 
TRANSFER CHARACTERISTICS RECEIVER TRANSFER CHARACTERISTICS 
6 











p22 
I | vec-5vV_ | | 















> 

> 5 > 
b ea | | vcc=4sv | | & s 
4 | ae ae Sa a 3 5 
rd 8 g 
8 2 6 
3° 8 =] : 
. s 

: . Page Vio) =2V E LRN : 
L Ta=25C a Ta =25°c4t_ J [\ Ta = -55°C LB 
ra) Load = 50 2 to Vcc L \\ x 
o ca fe) 
> 1 Q - 





‘ wvce-say ] Voc =4.5V A} 





0 1 0 1 2 3 4 
Viis)—Strobe a es Vi(R)—Receiver Input Voltage—V Vv\ sce Input Voltage—V 
FIGURE 9 FIGURE 10 FIGURE 11 
HIGH-LEVEL OUTPUT VOLTAGE HiGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs vs 
OUTPUT CURRENT (RECEIVER) OUTPUT CURRENT (RECEIVER) OUTPUT CURRENT (RECEIVER) 
6 5 





i Vee =5V 
rere Vi(R) = 0.8 V 
Sirey 
res ly ata 
YN aed 
Tac-ss] | || 
el a Se 
[oe (Ss a a 
fea Alea) oN ey 
ae i es Se 






o 
t 
< 





s 
ES 


Ta = 25°C 


veosssv | | 


PY 
a 










w 






Rolea Ee iesed 
Nacveorsv | | 
SAE 


Boe Oe ee 
: id TN 


A 
5 10 1% 20 23 3% 3 40 0 5 10 158 20 2% 3 35 40 
IOH{R}—High-Level Output Current—mA lOH(R)—High-Level Output Current—mA 1OL(R)—Low-Level Output Current—mA 
FIGURE 12 FIGURE 13 FIGURE 14 


N 
N 


EERE Pe Re 






aAlbeli Ay Ase 
Paes 


= 


VOH(R)—High-Level Output Voltage—V 
w 


VOH(R)—High-Level Output Voltage—V 
VOL(R)}—Low-Level Output Voltage—V 





tData for temperatures below 0°C and above 70°C is applicable to SN55138 circuits only. 
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TYPES SN55138, SN75138 
QUADRUPLE BUS TRANSCEIVERS 





TYPICAL CHARACTERISTICSt 





LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT (ORIVER OUTPUT) 


VOL(D)—Low-Level Output Voltage—V 





0 50 100 «6150 200 250 300 
1OL(D)—Low-Level Output Current—-mA 


FIGURE 15 


SUPPLY CURRENT 


vs 
SUPPLY VOLTAGE 
(ALL DRIVER OUTPUTS LOW) 


Vis) = 0.8 V 
Vito} =2V 
Driver loads = 1k to 5 

















< 60 
= 50 
a 
E 
= 
So 40 
> 
‘° th a 
Lo) 
. ap) anne 
BV aneeae 
1) | 
o 1 2 3 4 § 6 7 8 
Vcc—Supply Voltage—V 
FIGURE 18 
PROPAGATION DELAY TIMES 
vs 
SUPPLY VOLTAGE 
30 Driver load: C_ = 50 pF, Rx, © 50 22, See Figure 1 
Recsiver load: CL = 15 pF, Ay = 400 2, See Figure 2 
Ta = 25°C 
‘ie 25 “ ' i) 
t tPHL(S-D) 
Eo ee YT To tinisp) | 
~ 
4 15 eel ra PLHID-D)| | 
o ‘ae ee ee es ee es ee ee es ee 
 SERRREERCOM 
10 
Ce ee 
é <CCrLLI 1 rmen 
0 Neca if 


45 46 4748 49 5 5.1 65253 54 55 
Vec—Supply Voltage—V 


FIGURE 21 


RECEIVER INPUT CURRENT 


vs 
RECEIVER INPUT VOLTAGE 







Ta = 125, 25°C 






1](R)—Receiver Input Current—-mA 


Ta = 25°C, -§5°C od 
PP ravee PST 
2 3 


0 1 4 5 6 
Vi(R)— Receiver Input Voitage—V 


FIGURE 16 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 


Ta = 25°C 
Vis) = 0.8 V 
Driver Load = 1kQ2to5V 


R output open 


icc—Supply Current—mA 





Oo. 61 2 3 4 5 6 7 8 
Vcc—Supply Voltage—V 
FIGURE 19 


DRIVER PROPAGATION DELAY TIMES 
vs 


LOAD CAPACITANCE 


Propagation Delay Times—ns 


Ry = 50.82, See Figure 1 
Ta = 25°C 





0 20 40 6 80 100 120 140 160 180 200 
CL—Load Capacitance—pF 


FIGURE 22 


tData for temperatures below O°C and above 70°C is applicable to SN55138 circuits only. 


RECEIVER INPUT CURRENT 


vs 
RECEIVER INPUT VOLTAGE 


I1(Rj—Receiver Input Current—mA 





0 1 2 3 4 6 6 
Vi(R)—Receiver Input Voltage—V 
FIGURE 17 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 


Veco 25V 
Driver Load: C, = 50 pF, Ry = 50 2, See Figure 3 


3 


Propagation Delay Times—ns 





~60 —40-20 0 20 40 60 80 100 120 140 
Ta—Free-Air Temperature—C 


FIGURE 20 


RECEIVER PROPAGATION DELAY TIMES 
vs 
LOAD CAPACITANCE 


Vcc =5V 
Ry = 400 2, See Figure 2 


Propagation Delay Times—ns 





CL—Load Capacitance—pF 
FIGURE 23 
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TYPES SN55140, SN55141,SN55142A, SN55143a, 
SN75140, SN75141, SN75142A, SN75143A 


INTERFACE 


CIRCUITS 





features common to all eight types 


features of ‘140 and ‘141 


DUAL LINE RECEIVERS 


BULLETIN NO, OL-S 12456, JANUARY 1977—REVISED JULY 1979 






SN55140, SN55141... 
JG DUAL-IN-LINE PACKAGE 


® Single 5-V Supply ry Common Reference Pin SN75140, SN75141... 
a ee JG OR P DUAL-IN-LINE PACKAGE 
e +100 mV Sensitivity e Common Strobe (TOP VIEW) 
e For Application As: e ‘141 Has Diode-Protected ve. 2 COM ante 
Single-Ended Line Receiver Input Stage for Power-Off od 
Gated Oscillator Condition 


Level Comparator 


e Adjustable Reference Voltage 


features of ‘142A and ‘143A 


e TTL Outputs e Individual Reference Pins 
© TTL-Compatible Strobe e Common and Individual Strobes 
e Designed for Party-Line e Internal 2.5-Volt Reference 
(Data-Bus) Applications Available ney a ane 
e ‘143A Has Diode-Protected ual 
Input Stage for Power-Off ae eee 
Condition positive logic: 


description 


Each of these devices consists of a dual single-ended 
line receiver with TTL-compatible strobes and 
outputs. The reference voltage (switching threshold) is 
applied externally and can be adjusted from 1.5 volts 
to 3.5 volts, making it possible to optimize noise 
immunity for a given system design. A 2.5-volt 
internal reference is available for use on the ‘142A 
and ‘143A. Due to their low input current (less than 
100 microamperes), they are ideally suited for party- 
line (bus-organized) systems. 


The ‘140 has a common reference voltage pin and a 
common strobe. The ‘141 is the same as the ‘140 
except that the input stage is diode protected. Each 
receiver of the ‘142A has an individual reference 
voltage pin and an individual strobe. The ‘143A is the 
same as the ‘142A except that the input stage is diode 
protected. The internal reference voltage of the 
142A and ‘143A can be externally adjusted with a 
single resistor from 1.5 volts to 3.5 volts. 


440, 141 FUNCTION TABLE. 
(EACH RECEIVER) 


LINE INPUT STROBE | OUTPUT 


<Vref —100mV] oL H 
x L 
H L 


H «= high level, L = low level, X = Irrelevant 






Xx 


see function table | 





SN55142A, SN55143A...J DUAL-IN-LINE PACKAGE 
SN75142A, SN75143A ...J OR N DUAL-IN-LINE PACKAGE 


(TOP VIEW) 





INTERNAL 
REF 
GEN 


2 2 


OUTPUT STRB REF REF 


OuTPUT STRB 


positive logic: see function table 





NC—No internal connection 


Pin 2, if unused, must be grounded when replacing '142 or 
°143 with ‘142A or '143A devices. 


°142A, '143A FUNCTION TABLE 
(EACH RECEIVER) 










LINE INDIVIDUAL | COMMON 
OUTPUT 
INPUT STROBE STROBE 
X 


< Vref — 100 mV L L H 
Xx X L 

H X L 

Xx X H L 


> Vref + 100 mV 
H = high Jevel, L. = low level, X = irrelevant 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 


SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





schematic (each receiver) 


LINE 
INPUT (L} 
470 


il 





2500 
se Lge 
760 
LY GENERATOR 
COM REF (140, 141) al 5 
REFERENCE (142A, 143A) > , 
: , 470 
OUTPUT 
! Pats ne 
‘ 2500 
fo - a re HG 
| GND 


Vcc 


TO OTHER 
LINE RECEIVER 


INTERNAL 
REFERENCE 


TO OTHER 

LINE RECEIVER 

LEGEND: i TO OTHER LINE RECEIVER 

-——— = “140 and °141 devices only 

+H H+ 140 and ‘142A devices onty ‘STROBE 

9€3696969€— 142A and ‘143A devices only 

Resistor values shown are nominal and in ohms. STROBE 

5 absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc (see Note 1) Be tee oy lac ee SBR Ge, Se ee Lt ee en eS .. TV 
Reference input voltage, Vref . . . - - +. 5.5 V 
Line input voltage with respect toground ..... 1 1 we ee ee ee ww we ee ew ew el UAV O55 V 
Line input voltage with respect to Vref «5 - ew ee ht ee ee .. r6V 
Strobe input voltage) 6S ee ew we Rw ee Oe RO aS 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ...... 2.2... =. 600mW 
Operating free-air temperature range: SN55’ Circuits . . . 2... 1 1 eee eee ew ww ee 55°C to 125°C 
SN75' Circuits . ...... . 0°C to 70°C 

Storage temperaturerange 2... 1 6 ee ee ee ee ee he ee . —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jor JG package . .........4468-6 . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Nor Ppackage .......+.4.2 4. . . . 260°C 


NOTES: 1. Unless otherwise specified, voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, see the Dissipation Derating Table, !n the J and JG package, these chips are glass 


mounted. : ; 
DISSIPATION DERATING TABLE 


POWER DERATING ABOVE 
RATING FACTOR Ta 
8.2 mw/C 


PACKAGE 


6.6 mwW/C 
9.2 mw/C 
8.0 mW/C 





recommended operating conditions 





Supply voltage, V 


piel. Strobe SSCS 
Operating free-air temperature, TA 


[as 6 6s fas 6 6s | wv 
Reference input voltowe, Vist 1s as fas 
0 Voc-t[ 0 -Veo=1 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 


electrical characteristics over recommended operating free-air temperature range, 
Veco =5 V t 10%, Vio = 1.5 V to 3.5 V (unless otherwise noted) 


TEST CONDITIONS 





IN Typt MAX 
Vref + 100 


PARAMETER UNIT 
ViIH(L) High-level line input voltage 
VIL(L) Low-level line input voltage 
ViH(S) High-level strobe input voltage 


Vit(s) Low-level strobe input voltage 


< 






VILL) = Vref — 100 mV, Vit(s) = 0.8 V, 
loH = —400 uA 

VIH(L) = Vref + 100 mV, VjL(s) = 0.8 V, 
lo =16mA 

VILIL) = Vref — 100 mV, Vini(s) =2 V, 
loL = 16 mA 


VOH High-level output voltage 





VOL Low-leve! output voltage 





ViK(s) Strobe input clamp voltage 


Strobe input current 
: Strobe 


Com strb 









11(S) at maximum Vi(s) = 5.5 V 





input voltage 








Strobe 
Com strb 
Line input 


Vi(s) = 2.4 V 





High-level 


= 
> 


Vv =3.5 V, Vref = 1.5 V 
input current (L) = 3.5 ref 






Reference 
Com ref 
Strobe 
Com strb 


~J 





Vi(s) = 0.4 V 









Low-level 


8 








| Line input [ Vif) = OV, Veet = 1.5 V | 
iL input current a IL) ref 
Vv =1.5V,Vref=OV ee ee 
Gomer | : ae Fl 
Internal reference 142A, 1|Vcc=5V, lgen =0 33 a oF 





Vv : 
gen generator voltage | 143A [Vcc=5 V, lgen = —70 HA 


los Short-circuit output current Vcc =5.5V 
IccH = Supply current, output high Vitis) =O V, Vi(L) = Vref — 100 mV 
lccL —- Supply current, output low Vi(s) = 9 V, Vi(L) = Vref + 100 mV . 


Tail typical vatues are at Voc = 5 V, Ta = 25°C. 
tonly one output should be shorted at a time. 





switching characteristics, Vcc = 5 V, Vref = 2.5 V, Ta = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
Propagation delay time, low-to- | 
tPLH(L) P er 
high-level output from line input 
Propagation delay time, high-to- 
low-level output from line input 





tPHL(L) 
CL = 15 pF, Ry = 400 2, See Figure 1 


Propagation delay time, low-to- 
high-fevel output from strobe input 
Propagation delay time, high-to- 
low-level output from strobe input 


tPLH(S) 


tPHL(S) 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





PARAMETER MEASUREMENT INFORMATION 


<10ns -el ke —~ q 10 ns 
| i 





Vec OUTPUT LINE 








t 

| | 

| | & 70s =] aa —e fe 6 100s 
| 


LINE ) ee 
1 
INPUT {See Note D) ae ‘ae if 1§8V 15V \ | ie 
STROBE | | mr 
INPUT | A: shee 'PHL(L) +-—oFt beet tPLHiL) iat aca o—e+ tPLH(S) 
L™'9P 
a a L — a pe J (See Note C) { | | I Vou 
| OUTPUT SV 15V 1SV 15V 
= _ = ——- Vor 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 1 


NOTES: . !nput pulses are supplied by generators having the following characteristics: PRR = 1 MHz, duty cycle < 50%, Zou; ~ 50 2.. 


. Unused strobe(s) is (are) to be grounded. 
. Cy includes probe and jig capacitance. 
. All diodes are 1N3064. 


0oQn > 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
VS 


LINE INPUT VOLTAGE 


Vo—Output Voltage—V 








0 1 4 5 
ee Input eee 
FIGURE 2 
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TYPES SN55140, S$N55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


line receiver 5V STROBE 


TWISTED PAIR LINE 


OUTPUT 





, 
| % SN75361A = %SN75140/ % SN75141 





high fan-out from standard TTL gate 


STROBE 












ANY 
SERIES 54/74 


| SN75140 / SN75141 


N=75t 


ee el 


T Although most Series 54/74 circuits have a guaranteed 2.4-V output at 400 pA, they are typically capable of maintaining a 2.4-V output level 
under a load of 7.5 mA. 





dual bus transceiver 
Vec *5V +h V 


~~ a we Rr (50 to 100 $2 depending 
7 “1 DATA BUS ‘on line impedance) 


DATA IN 
DATA IN 3S : 


emer LL SN 75598 | 


Vcc z=5V = 
pres serena 
1 
DATA OUT cD C | i m +5 V O > ° , DATA OUT 
DATA OUT | | er ete | [cena nee 
STROBE Nl ee Le ; | 
; + 4, SG i) | 


Lo eel % SN75142A/% SN75143A 
% SN75140/% SN75141 


Using this arrangement, as many as 100 transceivers can be connected to a single data bus. The adjustable reference 
voltage feature allows the noise margin to be optimized for a given system. The complete dual bus transceiver 
(SN75453B driver and SN75140 receiver) can be assembled in approximately the same space required by a single 16-pin 
package, and only one power supply is required (+5 V). Data In and Data Out terminals are TTL compatible. 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


schmitt trigger EXAMPLES OF TRANSFER CHARACTERISTICS 





> 7 
: 5 
$ s 
SIGNAL z a 
INPUT | a 3 
| 
2 S 
RT 
; 0 OF 1 15 2 25 3 
%”SN75141 V Input Voltage—V Vi—Input Voltage-—V 
5 Slowly changing input levels from data lines, optical detectors, and other types of transducers may be converted to 


standard TTL signals with this Schmitt trigger circuit. R1, Rf, and RT may be adjusted for the desired hysteresis and 
trigger levels. 


gated oscillator 


OSCILLATOR FREQUENCY 
vs 
RC TIME CONSTANT 


aa 






Vref 

























N 

“ mal Vref = 1.5 V 

= 10 i 8 ——— ae EA ae a Se xs ai 
SS aes Re ee a eS 
. 7 ACA TH Se 
g re aa ee oS as 
ae dea ee a == 
ees ES 





f 


fan ‘COMI 


0.4 0.7 1 
RC Time re 
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TYPES SN55140, SN55141, SN55142A, SN55143A, 
SN75140, SN75141, SN75142A, SN75143A 
DUAL LINE RECEIVERS 





TYPICAL APPLICATION DATA 


level detector 


Vcc 
STROBE 
R1 cia <ttedys eaaes Sided fede: ies Waele aoe’ 
Zz : ~ I 
“t{——- >_> 






R2 





| SN75142A OR SN75143A 






SIGNAL 
INPUT 





VOLTAGE TRANSFER CHARACTERISTICS WITH STROBES LOW 





Vcc R2 
Vi= 
¥ R1+R2 
LEVEL-1 
DETECTOR 
OUTPUT 
VOLTAGE 
SIGNAL INPUT VOLTAGE 
V2~2.4V 
LEVEL-2 
DETECTOR 
OUTPUT 
VOLTAGE 


SIGNAL INPUT VOLTAGE 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


LEVEL-1 
DETECTOR OUTPUT 


COMMON STROBE 


LEVEL-2 
DETECTOR OUTPUT 
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5-134 


INTERFACE TYPE SN75150 
CIRCUITS DUAL LINE DRIVER 


BULLETIN NO. DL-S 11428, JANUARY 1971 — REVISED JANUARY 1977 





@ Satisfies Requirements of EIA JG OR P DUAL-IN-LINE PACKAGE 
Standard RS-232-C (TOP VIEW) 
e Withstands Sustained Output. Short- Ve se PUT OUTPUT 


Circuit to any Low-impedance 
Voltage between —25 V and 25 V 


@ 2 us Max Transition Time through 
the +3 V to —3 V Transition Region 
under Full 2500-pF Load 


e Inputs Compatible with Most TTL 
and DTL Families 


e Common Strobe Input 





e Inverting Output 


e@ Slew Rate can be Controlled with schematic (each line driver) 
an External Capacitor at the Output 


Vcc+ 
TO OTHEA 


od Standard Supply Voltages aveca +12 V LINE DRIVER 


INPUT 
A: 










description STROBE 
LINE DRIVER 
The SN75150 is a monolithic dual line driver 
designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA 
Standard RS-232-C. A rate of 20,000 bits per second 
can be transmitted with a full 2500-pF load. Other 
applications are in data-transmission systems using 
relatively short single lines, in level translators, and 
for driving MOS devices. The logic input is Component values 
compatible with most TTL and DTL families. shown are nominal 
Operation is from +12-volt and —12-volt power 
supplies. The SN75150 is characterized for operation 
from 0°C to 70°C. (ee beeven 


Vec- 


GND 


TO OTHER 
LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note1) . 2. 2. 2. 1. we we ee et ee tw ee we ee ww A TEV 
Supply voitage Vcc— - . we ee ee ke ek ee ee ee kk ek ke ee ee ee -TBV 
INPUT Voltage a °F 1g, ee ek te) Sie Sh ee ss A ce Boe a ae ee EG A Sse ee es a 
Applied output voltage. 2. 2 1 1 eek ee ee ee ke ee ee ee £25 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JG package. . . . . 925mW 

Ppackage .... . T1000 mW 


Operating free-air temperaturerange . . . . 0. ee ee ee ee ew ee ew ee te OC tO 70°C 
Storage temperature range —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package - . . . =. . se ee ew ess 300°C 


Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . ....... +. s+. + 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the JG package, SN75150 chips are glass-mounted. 
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a a = -_ —-— — we 


TYPE SN75150 
DUAL LINE DRIVER 


REVISED JANUARY 1977 


recommended Operating conditions 





MIN NOM MAX UNIT 


Supply voltage Voc+ «6 6 ww ee ee ee ee ee 10.8 12 13.2 V 
Supply voitage Vcc— «ww ww ee et ee ee ee ee ee ee 6108 2-12 0-13.02 
Input Voltage .-V ios. 3 Se eg See Are A a as ee Re AO A 0 55 V 
Applied output voltage, VQ. 2 1. 1 we ee ee ee et ee +15 V 
Operating free-air temperature, TA 2 6 1 ww we ee ) 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER et TEST CONDITIONS MIN TYP? MAX 
FIGURE (SEE NOTE 3) 


Vi High-level input voltage 7 er ea i See 
Vit__ Low-level input voltage erence eeneen et | 


Vou High-level output voltage 
Vot _ Low-level output voltage (See note 3) 


lH High-level input current 





UNIT 







Vec+ = 10.8 V, Vec- = —13.2 V, 
VIL =O8V, Re =3k2 to 7kQ 
Vec+ = 10.8 V, Vcec— = —10.8 V, 
Vin =2V, Rp =3kN to 7kQ 


Vcc = —13.2V, 


Vec— = —13.2 V, 
G 











A 
A 


kL 
m 





Me Low-level input current 





Voor = 18.2, 
Veo-*—132V 
Vect+ = 13.2 V, Vec— = —13.2 V, 
Vv, =O0V, RE F=3kQ, 

Ta=25°C 
Vec+ = 13.2 V, Vec— = -13.2 V, 
Vi Rsv, RL =3 kQ, 

Ta =25°C 


los Short-circuit output current* 






















IcCH+ Supply current from Vcc+, high-level output 





ICCH— Supply current from Vcc_, high-level output 





~ 





lcct+ Supply current from Vcc, low-level output 17 


| =9 -20| m 


NOTE 3: The algebraic convention, where the less positive (more negative) limit Is designated as minimum, is used in this data sheet for logic 
levels only, e.g., when —5 V is the maximum, the typical value is a more negative voltage. 
TAI typical values are at Voces = 12 V, Voc_ 2-12 V, Ta = 25°C. 





B 
> 


mA 
A 





{cCL— Supply current from Voc, low-level output 


Not more than one output should be shorted at a time, 


switching characteristics, VcC+ = 12 V, VCC— =—12 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 


tTLH ‘Transition time, tow-to-high-level output Cy = 2500 pF, 0.2 14 2 | 
tTHL ‘Transition time, high-to-low-level output Ri = 3kQ to 7kQ (0.2 15 2 | 
tTLH Transition time, low-to-high-leve! output CL = 15 pF, | 40s 
tTHL Transition time, high-to-low-level output P20 
Propagation delay time, low-to-high- po 


t 
PLH level output 


Propagation delay time, high-to-low- 
level output 


tPHL 


pons | 
pe 
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TYPE SN75150 
DUAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 
d-c test circuits? 


















Vi 
Each input is tested separately. 
FIGURE 1—VyyH, VOL FIGURE 2-ViL, VoH 
Vcec+ VCC= 
NH i 
. SEE | + 
i OPEN Oo 
G— NOTE 
Me —— J eee | 
NOTE: When testing NH, is other input is at 3 V; when testing log is tested for both input dieditionsat cach 
IjL, the other input is open. of the specified output conditions. 
FIGURE 3—[yy4, lie FIGURE 4-los 
Vcc+ Vcec— 
ICCH+. ICCL+ vi p Biccn- ICCL— 
T. ae ee ae | 
Vi 
3kQ 
FIGURE 5—IccH+, IccH—. Icei+ IccL— 
t Arrows indicate actua! direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75150 
DUAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


3V Vcct Vec— 










PULSE 
GENERATOR 
(See Note A) 


OUTPUT 





CL 


| (See Note B) 





V 
+3V +3V on 
| { 
zt ~3V 
OUTPUT ! 3M . ah VOL 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: duty cycle < 50%, Zou; ~ 50 2. 
B. Cy includes probe and jig capacitance. 


FIGURE 6—SWITCHING CHARACTERISTICS 





TYPICAL CHARACTERISTICS TYPICAL APPLICATION DATA 
eee eee 
CHANNEL 1 
OUTPUT CURRENT DATA 


S | 


INPUT 







VS 


APPLIED OUTPUT VOLTAGE 


STROBE 









CHANNEL 2 | 
DATA 


Pa 





INPUT L SN75150 _| 
P ALL DIODES ARE —-* 
a IN752A 
| ots 
5 MIL-STD-188C __ a 
E INTERFACES 
Oo CHANNEL 2STROBE 
2 
3 5 
7 =. CHANNEL 2 
O DATA OUTPUT 
~10 
HYSTERESIS 
CONTROL 
15 
CHANNEL 1 
20 DATA OUTPUT 
~*25 -20-15-10 -5 0 5 10 15 20 25 
Vo—Applied Output Voltage—V SURNREL SW STROGE 
FIGURE 7 FIGURE 8—DUAL-CHANNEL SINGLE-ENDED INTERFACE 
CIRCUIT MEETING MIL-STD-188C, PARAGRAPH 7.2. 
98( 
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INTERFACE TYPES $N55151, SN55153, SN75151, S$N75153 
CIRCUITS QUAD DIFFERENTIAL LINE DRIVERS 
WITH 3-STATE OUTPUTS 


BULLETIN NO, DL-S 12629, DECEMBER 1978 





@ Meets EIA Standard RS-422A SN55151....J 
SN75151....JORN 
e High-Impedance Output State for Party- DUAL-IN-LINE PACKAGE 
Line Operation (TOP VIEW) 


e High Output Impedance in Power-Off 
Condition 


e Low Input Current to Minimize Loading 

e Single 5-V Supply 

@ 40-mA Sink- and Source-Current Capability 
@ High-Speed Schottky Circuitry 


e Low Power Requirements 





description 


These line drivers are designed to provide differential 
signals with high current capability on balanced lines. 





These circuits provide strobe and enable inputs to 
control all four drivers, and the ‘151 provides an 
additional enable input for each driver. The output SN55153....J | 
circuits have active pull-up and pull-down and are SN75153....JORN 
capable of sinking or sourcing 40 milliamperes. DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


The ‘151 and 153 meet all requirements of RS-422A 
and Federal Standard 1020. 


The SN55151 and SN55153 are characterized over 
the full military temperature range of —55°C to 
125°C. The SN75151 and SN75153 are characterized 
for operation from OC to 70°C. 





S$N55151, SN75151 
FUNCTION TABLE SN55153, SN75153 


INPUTS OUTPUTS SCASCAM AIOE 
ee te ae oi Res INPUTS OUTPUTS 
DA 
ae ee ae ee ee ees 
X L X 









Copyright © 1978 by Texas Instruments Incorporated 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





STROBE 
INPUT COMMON TO ONE 
TO THREE A OTHER CHANNEL 
OTHER DRIVERS ; 


Vater LR at 
aE. 


> TO THREE 
OTHER DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2 ww ew ee te tt th te tt wh hte eth eh eh th ee AV 
IMBUTWOITaGe a. sa we: evn ee weep <a wee J ee a ae ek et a SS 5.5V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ......2.2.+..+.+..di1W 
Operating free-air temperature range: SN55151,SN55153 . 1 6. ee ee ee ee ee ee 55 C to 125°C 

SN75151,SN75153 . 6... ee ee ee ee eee . OCHO 70°C 
Storage temperature range . . 2... 1 we te ee et ee tw we wt ee . —65°C to 150°C 
Lead temperature 1/16 inch (1, 6 mm) from case for 60 seconds: J package .......4..4..4. +... 300°C 


Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Npackage ......2..+. 4... +. . 260°C 


NOTES: 1. All voltage values, except differential output voltage Vop, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Table. In the J package, SN55151 and SN55153 
chips are alloy-mounted; SN75151 and SN75153 chips are glass-mounted. 


DISSIPATION DERATING TABLE 


POWER | DERATING | ABOVE 
RATING | FACTOR Ta 
J attoy-mountea) | 1000 mw | 11 mwrec 


[FiGiessmounted) [1000 mW | B2mWrC | 20°C 
IN| 1000mw [s2mwre | arc | 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





recommended operating conditions 


| SNES SNE" 


Supply voltage, Voc | 45 § 5.5] 4.75 5 5.25] Vv | 
[Common-mode output voltage ——SSCSCSC~C~“~*S*~*S*~C“*~*~*~*~C*~*~S*~C~SOSC*C*“‘C#OWOWSSC*C*~“‘“C*C*C‘*SSY’‘C'CW 


High-level output current, lo 


Low-level output current, Io. 
Operating free-air temperature, Ta 














SiPSeS 
°o © 


°o 
3 





electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS 


Vin Hightevalinputvohages | —SSSSCSCSCSCSC~CS 
Vit Lowlevel input voltage SSS 


Veo = MIN, 
V Input clamp voltage : 
i e ere \)=—12mA All others 


loH =—20mA 
loy = —40 mA 
Vec=MiIN, Vii = 
VoL _ Low-level output voltage cc IL = MAX 
ViH=2V, lol =40mA 


Vopi! Differential output voltage Vcc = MAX, igo = 0 3.4 2Vop2 
Nop2! Differential output voltage Vcc = MIN 


Change in magnitude of 
AVool te Voc = MIN 
differential output voltage 8 R, =1002 
i= ' 
Vcc = MAX 
Voc Common-mode output voltage! See Figure 1 
Vcc = MIN 
Change in magnitude of 
ANocl : Vec = MIN or MAX 
common-mode output voltage 8 


Vcc = MAX, 
Enable at 0.8 V 





UNIT 







MIN TYP? MAX 


© 
e 
ww 











VOH High-level output voltage 













3.4 2Vop V 


_ £0.01 £0.4 +0.01 10.4) V 


+0.02 +0.4 +0.02 t0.4) V 












lo Output current with power off | Vcc = 0 


input current at 
maximum input voltage 
Vec=MAX,  [C(isiA | 
| High-tevel input ent 
Ve eee Vin 24V 


Voo=MAX, [60161 A 
NL Low-level input current vs te 


los Short-circuit output current# | Vec = MAX 


I Supp! Siboth dave) | Ce” outputs disabled 
u curren fe) iver 
cc pply curr r ine es 


t For conditions shown as MIN or MAX, use the appropriate value specifled under recommended operating conditions. 

Fail typical values are at Ta = 25°C and Vcc = 5 V except for Voc, for which Vcc is as stated under test conditions. 

8ANop! and AlVoc! are the changes in magnitudes of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

fin EIA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 

#onty One output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


Off-state (high-impedance- 


| 
02 state) output current 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





switching characteristics, Vog = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 















tPLH Propagation delay time, low-to-high-level output | Cy = 30 pF, Ri =1002, See Figure 2, | 15 80 | ons | 
tpHL Propagation delay time, high-to-low-tevel output | Termination A Re aa 
tPLH Bropasatlon delay one lonnteignciens) output L = 30 pF See Eipred::. PerninalonB Ra ae 
tpH~_ Propagation delay time, high-to-low-level output | 13 OB | ons 
CL=80pF, AL= 100M, SeeFigure®, |___12 20 | mw 
Termination A 1220 | 
CL=30eF, AL=608, SeFmures | 1835 | ms 
[tez_ Output enable time tolowtevel [CL =S0pF, A= 111%, SeeFigue4 | 20 35 | ns 
[tenz Output disable ime frombighlevel_____[Cu=S00F, A =608, SeoFigues | 19 30 | ns 
OL=30pF, AL = 111%, SeeFigurea | 13 a0 | ne 
[Owershoot factor ———SSSCSC*dRL = 1008, Seo Figure 2, Terminetion | 10 | 











FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
1kQ 








= == ~ | NOTES: 

A. The pulse generator has the following characteristics: 
| Zout #50 82, PRR = 10 MHz, 
B. Cy inctudes probe and jig capacitance, 


5V 


Y OUTPUT 
PULSE 


GENERATOR 
{See Note A) 









Z OUTPUT - 





s02 [| 


CL= CL = 30 pF 
30 pF 
Y Y | Y 


RL = 1002 R_= 1002 
Zz — z z 
CL= 7 
30 pF CL" 30p 
See Note 8B See Note B 
TERMINATION A TERMINATION B TERMINATION C 
TEST CIRCUITS 


OVERSHOOT 


4. 
100% = 


oy £- 
tT 


OVERSHOOT 





VOLTAGE WAVEFORMS 
FIGURE 2-tp. wy, tpHL. trLH- tTHL- AND OVERSHOOT FACTOR 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


de <5ns eo <5 ns —fe-o 


PD a os AY 









Zz 
a] 
Cc 
4 






OUTPUT 
le——e}— tPZH | 
| 


RR, = 600 


OUTPUT 


6Vv 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—tpzy AND tpyz 










C, = 
ab pF 
(see 


= Note B) 
J 


5V 







OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4-tpzz AND tp,z 


NOTES: A. The pulse generators have the following characteristics: Zou, = 50 2, PRR =500 kHz 
B. C, includes probe and jig capacitance. 


TYPICAL CHARACTERISTICS 













Y OUTPUT VOLTAGE Y OUTPUT VOLTAGE 
DATA INPUT VOLTAGE : DATA INPUT VOLTAGE 
6 
eetalios et Ste atl ae ee eS ae ee 
rE 25°C } | Vvec=58V] | No Load Pe a ee 













[Ss 

ne ae 
a ee es 
Fae ae ee al 
es ee 6 a a 
ae Dee |e ee ae a 
|e ee ee a 








Vo—Output Voltage—V 


Vo—Output Voitage—V 
Lad 







~ ; ttage—V 
V|—Data Input Voltage—V Vi—-Data Input Voltage 


FIGURE 5 FIGURE 6 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICSt 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
Vs vs 
ENABLE INPUT VOLTAGE ENABLE INPUT VOLTAGE 








i i 
2 g 
So ‘So 
> > 
2 5 
a. 
5 5 
§ 
S S 
Load = 470 22 
to Ground 
See Note 3 
Vi-—Enable Input Voltage—V Vj—Enable Input Voltage—V 
FIGURE 7 FIGURE 8 
OUTPUT VOLTAGE OUTPUT VOLTAGE | 
vs vs 
ENABLE INPUT VOLTAGE ENABLE INPUT VOLTAGE 
Vec=5V 
Load = 470 2 to Vcc 
Vcc=5V vi) TaA= 25°C Load = 1k&2 to Vcc 
See Note 4 See Note 4 
i i 
& 
§ E 
6 ) 
= Z 
~ 
3 g 
=) =] 
o- sh 
S S 
Vj—Enable Input Voltage—V V;—Enable Input nee 
FIGURE 9 FIGURE 10 


NOTES: 3. The A input is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z Inputs. 
t pata for temperatures below O°C and above 70°C are appticable to SN55151 and SN55153 circuits only. 
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TYPES SN55151, SN55153, SN75151, SN75153 
QUAD DIFFERENTIAL LINE DRIVERS WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICSt 


HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 


vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 









7 > 
§ ff 
g 3 
is 3 
3 8 
g 3 
- : 
$ § 
z L 
§ e-v_t 1 11 E 
See Note 3 
0 vs Jad ee : 
-75 -—60 -25 0 25 50 76 100 125 0-10 —20—30~-40 —50 —60 —70 —80-—90 —100 
Ta—Free-Air Temperature— C IOH—High-Level Output Current—mA 
FIGURE 11 FIGURE 12 
LOW-LEVEL OUTPUT VOLTAG E LOW-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 
i : 
| ee coe oe 





> 
. 
$ 3 
6 8 
‘ E 
3 § 
Lo. 4 
$ 9 
'Q 
-75 -50 -—26 0 25 #8O 76 100 125 0] 20 40 60 80 100 120 
Ta—Free-Air Temperature—"C IoL—Low-Level Output Current—mA 
FIGURE 13 FIGURE 14 | 
SUPPLY CURRENT SUPPLY CURRENT 
vs vs 
SUPPLY VOLTAGE SUPPLY VOLTAGE 


saeeeey 
-) fo 


Y A Inputs Open 


tec—Supply Current—mA 
Icc—Supply Current—mA 





o #1 2 3°. C¢4 &§ 6 7 68 
Voc—Supply Voitage—V Voc-Supply Voltage—V 


FIGURE 15 FIGURE 16 


NOTES: 3, The A input Is connected to Vcc during the testing of the Y outputs and to ground during testing of the Z outputs. 
4. The A input Is connected to ground during the testing of the Y outputs and to Vcc during the testing of the Z outputs, 
tData for temperature below 0°C and above 70°C are applicable to SN55151 and SN55153 circutts only. 
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5—146 


INTERFACE 
CIRCUITS 







e Meets Specifications of EIA RS-232-C or 
MIL-STD-188CT 


e Dual Differential Receiver with Independent 
Strobes 


e Common-Mode Input Voltage 
Range...+25 V 


e Differential Input Capability with One Input 
Grounded...+25V 


e Continuously Adjustable Hysteresis with 
External Resistors 


e Standard Supply Voltages... +12 V 
and —12 V 


e Input Hysteresis (Double Thresholds) 
Remain Approximately Fixed for Power 
Supply and/or Temperature Variations 


description 


The SN75152 is a dual differential line receiver 
designed to meet the requirements of EIA standard 
RS-232-C or MIL-STD-188 interfaces. A_ single 
control (pin 1) sets the input hysteresis for the 
required operation. An added feature is the capability 
of adjusting the hysteresis to any voltage between 
+ 0.3 volt typical and +5 volts typical by means of 
the hysteresis adjust terminals (pin 4 and 13) making 
the SN75152 useful for a wide variety of line receiver 
and Schmitt trigger applications. The !arge common- 
‘mode input voltage range and differential input 
voltage (+ 25 volts) give the circuit added versatility. 
The SN75152 is designed for operation from standard 
+ 12-volt supplies with + 10% variation. Each receiver 
has an output strobe that is TTL compatible. 


TYPE SN75152 
DUAL LINE RECEIVER 


BULLETIN NO. DL-S 11755, AUGUST 1972 





JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


2 NON- 
2 2 INV INV 


2 
OUT- 2 HYST LINE LINE 


Vcoc+ PUT STRB ADJ INPUT 2RT INPUT Vcc— 


TINV 1RT 1NON- GND 
CONTt OUT- sTRB HYST LINE INV 
PUT ADJ INPUT LINE 
INPUT 


tTTo meet the specifications of El1A Standard RS-232-C, connect 

Hysteresis Control (Pin 1) to Vec— (Pin 9). Also, connect pin 6 
to pin 5 and pin 11 to pin 12. To meet the specifications of 
MIL-STD-188, leave Hysteresis Control (pin 1) and termination 
resistors (pin 6 and 11) open. 


FUNCTION TABLE 
(EACH RECEIVER) 
LINE INPUT {| STROBE | OUTPUT 


H H H 
L H UE 
x L H 


Definition of logic levels: 





For the strobe: H (high) is any voltage between Vjyy min and 
Vec: , 
L (low) is any voltage between ground and Vj, 
max. : 

For the line input: H (high) is any differential input voltage 
(Vip) more positive than V7_, once the 
level of V4 has been reached. 

L (low) is any differential input voltage 
(Vip)t more negative than V-+4, once the 
level of V-7_. has been reached. 

X (irrelevant) is any input voltage permitted 
by maximum ratings. 

{Differential input voltages (Vt and Vip) are at the 

noninverting input terminal with respect to the inverting input 
terminal. 
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69292 SvX4L '‘SVT1VO © ZL0G6Z2 XOd 391440 180d 


GALVUYOdHYOONI 


SLNAWNNALSNI SVXAL 


Lbl-s 


cd 


STROBE OUTPUT | (16) | 
(3, 14) (2, 15) 10k 


10 


| 
10 k 
oy (5,12) INVERTING 
INPUT 
NONINVERTING _(7, 10) . 8k Ban 
INPUT 
13k 1k 


R (6, 11) TO OTHER 
Ls RECEIVER 
At = 90s - 
Ps 


x 


arn ; 
(1) HYSTERESIS 
ine 
(9) 


Vec— 


Ce ee Se ee ee) 


pe 


(4, 13) TO OTHER 
RECEIVER 


HYSTERESIS 
ADJUST 


Portions of circuit within dashed lines are common to both receivers. 
Resistor values shown are nominal and in ohms. 





(4919994 YoRa) D1eLUAaYOS 


YIAIZIIY INIT TVA 


CSISZNS ddAl 


TYPE SN75152 
DUAL LINE RECEIVER 


SS TD RE I LT La I EE EI ITT OS SI TIS Tg TIS EI i ES IE RII TSE SR 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (seeNote1) 2. 2. 6 ww ee ee ee ee ee ee ee eee ee ee ee) «TV 
Supply voltage Vcc— (see Note 1) 2... 1 1 ww ee tt ee ee ee te ee ee ee) 6UTEV 
Voltage at any line input with respect to other line input, ground, or Rt terminal . . ......2. =.=. #£25V 
RT terminal voltage (see Note 1) igh. he Sie cit! ideas let th, Sete? dy Gee HE Gn ee a we SE a EV 
Strobe input voltage (see Note 1) 2. 6 2 ww we ee eh we ete ee te ee el el DEV 
Operating free-air temperaturerange «6 1. we ee ee ee ee ee ee 6OPC to 70°C 
Storage temperature range . 2. 1. 1 ee ee ee ee ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . .........2.. +... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package... . 1... 1 ew ee ee es) 260°C 


NOTE 1: These voltage values are with respect to network ground terminal. 


electrical characteristics over operating free-air temperature range, VcC+ = 12 V + 10%, 
Vcc— = —12 V + 10% (unless otherwise noted) 


TEST MIN TYPS MAX 
PARAMETER TEST CONDITIONS? UNIT 
| ramameren FIGURE |__testeonormionst (SEE NOTE 2) vir 


V Positive-going threshold voltage | 0.1 0.3 0.5] 
See 1 |MiL-stD-188 Conditions ea | 


VT— Negative-going threshold voltage 
Vip=V ax, V =2V, 
ID= VT+m I(strobe) 3 41 6 
loH = —500 uA Vv 
Vip=VtT—min, ~ — Vi(strobe) = 0.8 V, 


VoOH High-level output voltage 

10H = —500 pA 
Vip = VT— min, V =2V, 
ID T I i(strobe} 0 0.15 0.4 


Vv Low level output voltage 
as : : ene lol. = 6:4 mA 
; Input current into strobe at maximum Vv -55V 
strobe voltage (strobe) = me 

















Figure 
VT+ Positive-going threshold voltage 8 


VT~ Negative-going threshold voltage and Note 2 
VIH High-level input voltage at strobe 


ViL Low-level input voltage at strobe 






































{ » 
Witetrobe)=04V =i O80 | rl 
Mip|=0 Vv to 25 V, Ry open | 6 9g | 






MIL-STD-188 











Ip|=3V to 25 Vv, 
Ry connected to inverting line input 


ry Input resistance 









EIA RS-232-C 


es 
(ocr Supply current from Voce Vip==3V, ___Vilswopel=24V | __ 1016 | ma | 


$ Differential Input voltages (Vz and Vp) are at the noninverting line input terminal with respect to the inverting tine input terminal. 





§ Typical values are at Voc4 = 12 V, Vec_ = —12 V, Ta = 25°C. 


NOTE 2: The algebraic convention, where the less-positive (more-negative) IImit is designated as minimum, is used in this data sheet for 
threshold levels only, e.g., when —0.1 V is the maximum, the minimum limit is a more-negative voltage. 


switching characteristics, Vcc+ = 12 V, VcCc— = —12 V, Ta = 25°C 


TEST 
PARAMETER TEST CONDITIONS MIN TYP MAX /UNIT 
FIGURE 
t Propagation delay time, low-to-high-level output | 40s 
PLH pagat y time, to g tp a C, « 18 pF | ons | 
tpHL _— Propagation delay time, high-to-low-level output a ae 
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TYPE SN75152 
DUAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 


Vcc+ Vec- 





TO OTHER 
RECEIVER 





A 
VT. Vib 
lo” + Y ae 1OL + 
VoH — VOH = 
VoL | i VOL | 
Vi(strobe), = = 
t wn bo £bad i L geil 


NOTE: Output is open for testing Iccy and Ic¢cq— 





















FIGURE 1—MIL-STD-188 CONDITION FIGURE 2-E!A RS-232-C CONDITION 
Vec+ OPEN Vec- | OPEN if 
aaa Gea roma TOTO 
CONTL . TOOTHER CONTL . TOOTHER 
[NON- RECEIVER ate iv RECEIVER ! 
| 
ea OPEN 
te | 
Vilstrobe) ~ 
FIGURE 3 FIGURE 4 
Vcc+ Vec— Vec+ OPEN Vec- 
1 CONTL » TO OTHER l 
pdt RECEIVER 1 
t | 
| | 
iy 
— OPEN 
HYST 
VI(OPEN) ? ae _jann_[s__ cno! 
VI{OPEN) 
i ‘4 OPEN OPEN | 
FIGURE 5 FIGURE 6 
Vcc+ OPEN Vcc— « 10 ns = = | i < 10 ns 
a ee | z A einen 
HYST 
CONT TO OTHER INPUT 1 


RECEIVER 
INPUT 





tPLH = 
OUTPUT | Gg Se A 
i OH 


CL = 15 pF OUTPUT 1.5V 1.5V 





pial i I eee Vv 
= OPEN 24V = 1 OL 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: t,, = 500 ns, PRR = 1 MHz, Zou, ¥ 50 2. 
B. C; includes probe and jig capacitance. 
FIGURE 7—PROPAGATION DELAY TIMES 
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TYPE SN75152 
DUAL LINE RECEIVER 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 
OIFFERENTIAL INPUT VOLTAGE 


Voce 2 12V EtA RS-232-C CONDITION 
Vec—",-12V (See Figure 2) 
Ta =26C 


MiIL-STD-188 
CONDITION 
(See Ww re 


-26 4 3 2 «1 3 4 25 


Vo~Output Voltage—V 





Vipt—Ditferentiat Input Voltage-—V 












FIGURE 8 
THRESHOLD VOLTAGE VARIATION THRESHOLD VOLTAGE VARIATION 
vs vs 
POSITIVE SUPPLY VOLTAGE NEGATIVE POWER SUPPLY 
: > > 
I j EIA RS-232-C 
2 EIA RS-232-C CONDITION 2 CONDITION 
= (See Figure 2) 7 {See Figure 2) 
> > 
& 5 
x.) 
$ 3 
z 
: MIL-STO-188 CONDITION § 
é (See Figure 1) E 
' 
b L 
a a 
—-20 
105 11 168 12 125 13° 138 SOB elt SB ale 1a! ald 98 
Voc+—Positive Supply Voltage—V Vec——Negative Supply Voltage—V 
FIGURE 9 FIGURE 10 
THRESHOLD VOLTAGE PROPAGATION DELAY TIME 
“3 vs 
HYSTERESIS AOJUST RESISTANCE FREE-AIR TEMPERATURE 
a : 
Voor = 12 eee: rele 
Vec~ = -12V 70 
R 
> een ‘6 aie (PHL eed ad 
y pe ty 
$ Ft | LT ew 
; a acne eee 
c 
z 2 
- 
1 i Ree ee 
. > x 
c¢) 0.5 1 15 2 2.5 3 0 10 20 30 40 §0 60 70 80 
Ragj{ Hysteresis Adjust Resistance-k 92 Ta—Free-Air Temperature—"C 
FIGURE 11 FIGURE 12 


tpifferentia! input voltages (V+ and V)p) are at the noninverting Input terminal with respect to the inverting input terminal. 
q Ragj is connected between Hysteresis Adjust terminal and Voc_. 
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TYPE SN75152 
DUAL LINE RECEIVER 





TYPICAL APPLICATIONS 


Some typical applications of the SN75152 are as follows: 
@ MIL-STD-188 Interface Receiver 

EIA RS-232-C Interface Receiver 

Single-Ended Line Receiver 


Differential Line Receiver 
High-Noise-Immunity Line Receiver 
Schmitt Trigger 
High-Voltage-Logic-to-TTL Translator 
MOS to TTL Converter 


Pulse Generator 


Threshold detector 


@ Pulse Shaper 








TTL-COMPATIBLE 
OUTPUT 





= OPEN STROBE = 


FIGURE 13—MIL-STD-188 SINGLE-ENDED LINE RECEIVER 














+12 -12V - 

[ v +12V open i v 
Ion. CONTA. TOOTHER TO OTHER ! 
I RECEIVER RECEIVER 






4 
o 
oO 
= 
> 
= 
oa 
m 


{ OUTPUT 


GND} 





OPEN STROBE =: OPEN STROBE 


NORMAL OPERATION FAIL-SAFE OPERATION 


FIGURE 14—ElA RS-232-C SINGLE-ENDED RECEIVER 
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TYPE SN75152 
DUAL LINE RECEIVER 





TYPICAL APPLICATIONS 


12V 











HYSTERESIS 
CONTROL 


125 82 


% SN75152 
TO OTHER 






























RECEIVER 
RG63B/U 
CABLE 
TTL-COMPATIBLE 
OUTPUT 
L_ __SN76451B | 
= -12V — * 
FIGURE 15—SINGLE-ENDED TRANSMITTER WITH DRIVER “OR” CAPABILITY 
AND RECEIVER WITH ADJUSTABLE NOISE IMMUNITY 
5V 12V ~12V 
HYST CONT 
TWISTED (OPEN) 
wnaaagt = PAIR 
Vecc- 


TO OTHER 
RECEIVER 


TTL-COMPATIBLE 
OUTPUT 






] INV 
[4 SN75152 


HYST 
ADJ 
(OPEN) 
Frequency to 0.5 MHz 
Common-Mode Voltage... —12 V to +10 V 


tThe 1N4444 diodes are required only for negative common-mode protection at the driver outputs. 


FIGURE 16-BALANCED LINE OPERATION WITH 
HIGH COMMON-MODE-VOLTAGE CAPABILITY 
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INTERFACE TYPE SN75154 
CIRCUITS QUADRUPLE LINE RECEIVER 


BULLETIN NO. DL-S 11389, NOVEMBER 1970 — REVISED JANUARY 1977 





e Satisfies Requirements of EIA Standard RS-232-C J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
THRESHOLD 
e Input Resistance ...3kQ to7kQ pa ee a ae 


over Full RS-232-C Voltage Range 


e Input Threshold Adjustable to Meet 
*’Fail-Safe’’ Requirements Without Using 
External Components 


e Built-In Hysteresis for Increased Noise Immunity 
® inverting Output Compatible with DTL or TTL 


e Output with Active Pull-Up for 
Symmetrical Switching Speeds 


e Standard Supply Voltages ...5 Vor 12 V 


3A 4A , GND 


description THRESHOLD INPUTS 
: ae : : CONTROLS 
The SN75154 is a monolithic quadruple line receiver 


designed to satisfy the requirements of the standard 
interface between data terminal equipment and data 
communication equipment as defined by EIA Standard RS-232C. Other applications are for relatively short, single-line, 
point-to-point data transmission and for level translators. Operation is normally from a single five-volt supply; however, 
a built-in option allows operation from a 12-volt supply without the use of additional components. The output is 
compatible with most TTL and DTL circuits when either supply voltage is used. . 

In normal operation, the threshold-control terminals are connected to the Vcc terminal, pin 15, even if power is being 
supplied via the alternate Vcc? terminal, pin 16. This provides a wide hysteresis loop which is the difference between 
the positive-going and negative-going threshold voltages. See typical characteristics. In this mode of operation, if the 
input voltage goes to zero, the output voltage will remain at the low or high level as determined by the previous input. 





For fail-safe operation, the threshold-control terminals are open. This reduces the hysteresis loop by causing the 
negative-going threshold voltage to be above zero. The positive-going threshold voltage remains above zero as it is 
unaffected by the disposition of the threshold terminals. In the fail-safe mode, if the input voltage goes to zero or an 
open-circuit condition, the output will go to the high level regardless of the previous input condition. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Normal supply voltage (pin 15), Vcc (see Note?) 2. 2 1. we ee ee ee ee ee ee ee ee TV 
Alternate supply voltage eee Hastie, a. WM Rr Ha be De GE far ie hh Gk es ae ese May vos Aca rae ee SE 
Input voltage ... g- 25) Se eek es ee 
Continuous total dieeipation at se Belew) 25° C free- -air stew parative ee ‘Note 2): isackens: ~ . ees 1025 mW 

Npackage ..... 1150mW 
Operating free-air temperaturerange 2. ww. ke ee ee ee ee ee ee ee ee OPC tO 70°C 
Storage temperaturerange ... . Se dee “deeeni as Ge W UAL Kt Be Se et wre 66 150°C 
Lead temperature 1/16 inch from case fo 60 seconds: ‘Spackage Od. ea fe a wah es Se Se ee 4 280056 


Lead temperature 1/16 inch from case for 10 seconds: Npackage . ...... 1 ew ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves In the Thermal Information Section, which 
starts on page 2-1. In the J package, SN75154 chips are glass-mounted. 





recommended operating conditions MIN NOM MAX UNIT 

Normal supply voltage (pin 15), Vcc1 . - 6 6 ew ee ee ee ee es 4.5 5 55 V 
Alternate supply voltage (pin 16), Vcc2 «6 we ee ee ee eee ee ew ee) 108° -120~«S38*~C 
Input voltage ... She Mar ee GR at eck ie sae eee SA ce a at Jet oe +15 V 
Normalized fan-out from each Sige N ee ook Seat OS al ee ce Gs tek YE 10 

Operating free-air temperature, TA. 1 ew we ee ee ee ee 0 70 °C 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 


REVISED JANUARY 1977 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


MIN TYP MAX 
PARAMETER UNIT 
(SEE NOTE 3) 
ViH High-level input voltage 






TEST CONDITIONS 











VIL Low-level input voltage 
; Positive-going 
’ threshold voltage Fail-safe operation 


+ 
ry, Negative-going Normal operation 
i threshold voltage Fail-safe operation 
Normal operation 
VtT+-VT— Hysteresis : : 
Fail-safe operation 


VoH _ High-level output voltage | 4 | lon = —400 vA 
VoL Low-level output voltage oe lol =16mA 


° 

Ww 
nN 
N 


< 





° 
. 


© o 
00 00 | 00 
= N 
b N 
w ww 
< 








o 
O;oa 
Oo} 
co | t 
nN 
N] oO 
< 


< 


0.23 : 











AV) =—25V to—14V 
AV) =—14V to—3V 
AV) =—3Vto3V 
AV; =3Vto14V 
AV, = 14 V to 25 V 


Oo 
a 
< 


7 
7 
Input resistance 


G2] Gd] GQ] G 
Ory Cy Oy CE 
~ii “io 

x 
~ 


i 


Vilopen) Open-circuit input voltage 


los Short-circuit output current 


Vcoc1=5.5V, Vyp=-5V -10 -20 -—-40 |] mA 


Vcec1=5.5V, Ta =25°C 2 


0 
Vec2=13.2V, Ta =25°C — 23 
NOTE 3: The algebraic convention, where the less-positive (more-negative) Iimit is designated as minimum, is used in this data’ sheet for logic 


and threshold levels only, e.g., when O V is the maximum, the minimum limit is a more negative voltage. 


switching characteristics, Vcc 1 =5 V, TA = 25°C, N= 10 


TEST 
PARAMETER FIGURE -TEST CONDITIONS MIN TYP MAX] UNIT 








'cc1 Supply current from Vcoc}4 


lcc2 Supply current from Voc? 


tNot more than one output should be shorted at a time. 








fi} WO 
oO} o1 





¢ AN typical values are at Veoc1=5V,Ta= 25°C. 


tPLH Propagation delay time, low-to-high-level output 
tpHL Propagation delay time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 
tTHL Transition time, high-to-low-level output 


CL=50pF, Ry, =3902 





TYPICAL CHARACTERISTICS 
OUTPUT VOLTAGE vs INPUT VOLTAGE 


FAIL-SAFE 
OPERATION 


Vo—Output Voltage—V 





25 


V}--Input Voltage—V 


NOTE 4: For normal operation, the threshold controls are connected to Vccq, pin 15. For fail-safe operation, the threshold controls are open. 
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TYPE SN/5154 
QUADRUPLE LINE RECEIVER 








schematic 
COMMON TO 4 RECEIVERS 
Vcc2 
(See Note 5) | | 
| 3.2k2 | 
Vcc1 7 | 
| ska | 
R1 
| 
GND i | 
eee eee (eee 
1 OF 4 RECEIVERS 
THRESHOLD | | 
CONTROL 
| 4.6 k2 5kQ 1.6kQ 1.6k2 200 2 | 
| 1.4k2 | 
| | OUTPUT 
| 4.2k2 | 
INPUT 
| -— | 
| | 


Component values shown are nominal 


th ... Substrate 


NOTE 5: When using Vcocj(pin 15), Vecalpin 16) may be left open or shorted to Voc;. When using Voc2, Vcc1 Must be left open or 
connected to the threshold control pins. 





TEXAS INSTRUMENTS 5-155 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE SN75154 
QUADRUPLE LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


TEST TABLE 


TEST 


Vou 
Vie min, 
[Vou] 
[Vou _ 


Open-circuit input Vo 


= 

& 

ys 

fe} 
x 


Vr— min (fait safe) VonH 


V+ min (normal) 


(@) 


Vi. VI 


= 

P= 

3 

o 

x 


VT. min (normal) 
ViH min, VT4 max, VoL 





Vy— max {fail safe) 
Vin min, Vis max 
(normal 
Vy— max (normal) 
NOTES: A. Momentarily apply —5 V, then 0.8 V. 


B. Momentarily apply 5 V, then ground. 





FIGURE 1 — Vix. Vic. VT+. VT—. VOH. VoL. 





TEST TABLE 


12V 


OPEN | | © OPEN 
< + 
0 (s) OPEN 


Vcc1 Vcc2 R1 . 






Tand5V 


OPEN | GND | 

















FIGURE 2-1; 
TEST TABLE 
(PIN 15) (PIN 16) 
OPEN 


[Pints | 8.5V | Open _ 
[Pints | 7 | 132v_ 





T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75154 
QUADRUPLE LINE RECEIVER 





| PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


OPEN $.5.V OPEN OPEN 


_le_lo | 


Vcc Vcc2 R1 






= 
y! 


I 
Lan ee ome ee 






OPEN 





Jros 


Each output is tested separately. Alt four line receivers are tested simultaneously. 
FIGURE 4-los FIGURE 5-Ic¢ | 


t Arrows indicate actual direction of current flow. Current Into a terminal is a positive value, 








switching characteristics 


INPUT 


5V OuTPUT 







R_ = 302 






(See Note C) 





PULSE 
GENERATOR 
(See Note A} 







(See Note B) 





TEST CIRCUIT 


ams a ae ee 
| 








ov 
~SV 
Vou 
i VOL 
‘ i | 
—eltrit — — TL Pp 
VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: Zou; = 50 2, ty = 200 ns, duty cycle < 20%. 
B. Cy includes probe and jig capacitance. 
C. Ait diodes are 1N3064, 
FIGURE 6—-SWITCHING TIMES 
TEXAS INSTRUMENTS 5-157 


INCORPORATED 
POST OFFICE BOX 228012 @ DALLAS, TEXAS 75265 













FUTURE PRODUCTS TYPE SN75156 
TO BE ANNOUNCED DUAL LINE DRIVER 


OCTOBER 1980 





Meets EIA Standards RS-232C and RS-423A JG OR P PACKAGE 


EW 
e Wide Supply Voltage Range... +7.5 V (TOP VIEW) 


To+15V Vec+ 1Y 2Y¥ Vecc- 
e Low Supply Current. ..4.5 mA Max per Channel 
@ Wave Shaping with External Resistor 
® Inputs Compatible with TTL and CMOS 


e Outputs at High Impedance when Power 
Is Off 


e Positive- and Negative-Current Limiting 
e@ Designed for Interchangeability with uA9636A 
e Quad Version is SN75186 


description 


The SN75156 is a single-ended line driver designed to 
meet the requirements of EIA Standards RS-232C 
and RS-423A, CCITT Recommendations V.10, 
V.28, and X.26, and Federal Standard FIPS 1030. This device maintains regulated high and low output levels of 5.5 
volts and —5.5 volts, respectively, over a wide range of power supply voltages. The output transition time for both 
drivers can be adjusted from 1 microsecond to 100 microseconds by means of an external resistor at the wave shaping 
(WS) pin. A high output impedance is maintained without the use of an external blocking diode. 





5—158 


PRODUCT PREVIEW 
This document contains information TEXAS | NSTRUMENTS 


on a product under evelopment: Texas INCORPORATED 
instruments reserves the right to change or 
discontinue this product without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 
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TYPE SN75157 
INTERFACE 
CIRCUITS DUAL DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12783, SEPTEMBER 1980 





JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
2 
e Meets EIA Standards RS-422A and RS-423A 1  NON- 2 


INV) INV INV 
e Meets Federal Standards 1020 and 1030 INPUT INPUT INPUT 


e Operates from Single 5-V Power Supply 
e Wide Common-Mode Voltage Range 

e High Input Impedance 

e TTL-Compatible Outputs 

e High-Speed Schottky Circuitry 

e 8-Pin Dual-In-Line Package 


e Similar to uA9637AC But With 
Standard Vcc and Ground Pin Position 





1 2 

NON- OUT- OUT- 

oe INV PUT PUT 
description INPUT 





The SN75157 is a dual differential line receiver designed to meet EIA standards RS-422A and RS-423A. !t utilizes 
Schottky? circuitry and has TTL-compatible outputs. The inputs are compatible with either a single-ended or a 
differential-line system. This device operates from a single 5-valt power supply and is supplied in an 8-pin dual-in-line 
package. 


The SN75157 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
Vcc 
Vec 
50 92 NOM 


OUTPUT 


CURRENT 
SOURCE 





Copyright © 1980 by Texas Instruments tncorporated 


TEXAS INSTRUMENTS (integrated — Schottky-Barrier aot 5159 
clamped transistor is patented by Texas 

INCORPORATED instruments. U.S. Patent Number 

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 3,463,975. 





TYPE SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vec (see Note 1) ....... ee era Oe eee ar" otic panies are er aoe hee aves, See —0O.5Vto7V 
INPUT VOITS9G. eecsiw de sack eye ee ss saa lah cal Gs a> ns 8 wig 8a, an a dale Mes hs WN Sate She a th Ie Sea SO +15 V 
Differential input voltage (see Note 2) ....... ET ar oe OAT Se ene are mr Ere ee mare gee re eee +15 V 
Output voltage (see Note 1) ....... Be gt te tiee arabian Soap qulat cian arant- bys Board “ocamdee trae ae ae eee —0.5Vto5.5V 
Low-level output current ........+e0e08. i e-fer eae eas aie aes bie ach cide de tauliy G58 ay Baa Aha Rana wee. 5OMA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 

JG package ..... ba es hte aa 825 mA 

PPAaCKage:” cased tate. ee es ewe 1000 mA 
Operating free-air temperature range ..........6. acid ated Guia el Bud ee nd Mole ah aOecar od welal a ence we ee 0°C to 70°C 
Storage temperature range .......2e eee eue sayaanthe eat oh eres patna ty Gti ae —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JGpackage ........0 eee cere cease 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Ppackage .........0cc reece neve 260°C 

NOTES: 1. All voltage values, except differential-input voltage, are with respect to the network ground terminal. 


2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mW/*C and the P 
package to 640 mW at 70°C at the rate of 8.0 mW, In the JG package, SN75157 chips are glass-mounted. 


recommended operating conditions 


IN NOM MAX_[ UNIT 
Supply voltage, Vcc 475 5 5.25 


Common-mode input voltage, V 
Operating free-air temperature, TA 0 8625 70 “C 


electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, and 
operating free-air temperature (unless otherwise noted) 


| MIN TYPt MAX 
PARAMETER TEST CONDITIONS UNIT 
See Note 4 
Threshold voltage (V4 and VT_) Sa News =O. 04 























Vr “ 
VoH High-level output voltage Vip =0.2V, lo=—1mA | 25 35 | vi | 
VoL | Low-level output voltage Vip = —0.2 V, lo =20mA a a 
los Short-circuit input current* Vo=9, Vip =0.2V —-40 -75 -—100 | mA | 
lcc Supply current Vip = —0.5 V, No load | S80 | mA 


TAII typical values are at Voc = 5 V, Ta = 25 C. | 
+onty one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


NOTES: 4. The algebraic convention, where the Jess-positive (more-negative) limit is designated as minimum, is used in this data sheet for 
threshold levels only. 


5. The expanded threshold parameter is tested with a 500-S2 resistor in series with each input. 
6. The Input not under test is grounded. 


switching characteristics, Voc = 5 V, Ty = 25°C 


PARAMETER TEST CONDITION MIN TYP MAX 
tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output CL=30pF, See Figure 1 ee ae 
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TYPE SN75157 
DUAL DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 
Vec+ OUTPUT Vec- 


+0.5V—-—— 


INPUT 50% 50% 
(see Note B) ; 
-0.5 V | | 


| ‘PLH je} PHL 


| 
| 
OUTPUT 
U 15V 15V 


VOLTAGE WAVEFORM 





TEST CIRCUIT 


NOTES: A. Cy includes probe and Jig capacitance. 
8. The input pulse is supplied by a generator having the following characteristics: tp © 5 ns, te> 5ns,PRR- 5S MHz, duty cycle = 10%, 
FIGURE 1—~TRANSITION TIMES 


TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
VS v8 7 
DIFFERENTIAL INPUT VOLTAGE OIFFERENTIAL INPUT VOLTAGE 
4 4 
Edel | 11 [ age Td 


Ta=25 °C ttt tt 
\ sel Ome ed 


HHS THe LE 
eat co Mea alice Heelies 
CCA evil | | | it 
{ 
pwcrsrvill [Utd | vio Out 
Els) et eee edit Dial pala 
i ee eas as ae El 
ie ee ea Des 


o__ 0 
—1060 -50 100 ~100 —50 0 50 100 
Vip—Differential Input Voltage—mvVv 
















eee 
wW 


N) 


| |s 
mE 
mao= 
feos 31 






Vo—Output Voltage—V 
RO 


Vo—Output Voltage—V 


-—_ 





Vip—Differential Input Voltage—mV 
FIGURE 2 FIGURE 3 


TYPICAL APPLICATION DATA 
+5 V +5 V 





FIGURE 4—RS-422A SYSTEM APPLICATIONS _ 


TEXAS INSTRUMENTS 


INCORPORATED 


5-161 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


5-162 


description 


schematic (each driver) 


INTERFACE TYPES SN55158, SN75158 
CIRCUITS DUAL DIFFERENTIAL LINE DRIVERS 


BULLETIN NO. DL-S 12497, JANUARY 1977 





e Meets ElA Standard RS-422 

SN55158 ... JG DUAL-IN-LINE PACKAGE 
® Single 5-V Supply SN75158 ... JG OR P DUAL-IN-LINE PACKAGE 
TOP VI 
e Balanced-Line Operation Misti 
e TTL-, DTL-Compatible 


e High Output Impedance in Power-Off 
Condition 


e High-Current Active-Pull-Up Outputs 
e Short-Circuit Protection 
e Dual Channels 


® Input Clamp Diodes 





The SN55158 and SN75158 are dual complementary-output line drivers designed to satisfy the requirements set by the 
EIA RS-422 standard interface specifications. The inputs are standard TTL. The outputs provide complementary 
signals with high-current capability for driving balanced lines, such as twisted-pair, at normal line impedance without 
high power dissipation. The output stages are TTL totem-pole outputs providing a high-impedance state in the 
power-off condition. 

- 







INPUT COMMON 
(3.5) SRC | 


The Suh 


9 2 x ae 
Y¥ OUTPUT . 
— 


Components within the dashed box are common to both drivers. Resistor values shown are nominal. 






GND 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, eee MH sry te BB paises we a Se Sas FL tae sep TR a - se Rc a Shee ee 
Inputvoltage ... . betes ck, wes Se ee Bl a > OE 
Continuous total uiecipation at iok below) 25° C free- -air tenneretlie isés Note 2) re ee ae ae .. . IW 
Operating free-air temperature range: SN55158 . . . . 1. 1. we ee ee ee ee | 55° C to 125° Cc 

SN75158 . 2... 1... ee ee ee eee ee eee 6OC BO 70°C 
Storage temperature range .. . 3 ie Bad he Se. ee Oe ke ee = 65°C 10.150 C 
Lead temperature 1/16 inch from case etek 60 decane: IG saekate bg. Mas eos Ba gee eat oe, eee ae ts en OO 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage ........2.. 4.4.4 2.24. . 260°C 


NOTES: 1. All voltage values except, differential output voltage Vop. are with respect to network ground terminal. Vop is at the Y output 


with respect to the Z output. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the JG package, SN55158 chips are alloy-mounted; SN75158 chips are glass-mounted. 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 





recommended operating conditions 





| ssnssisa =| ~——_sSN75158 
[MIN NOM MAX|MIN NOM Max] 


75 5 5.25 






p-S 


wm} a] 
oO Oo 


< 


7313 


Supply voltage, Vcc 
High-level output current, [OH 
Low-level output current, Io 





Operating free-air temperature, TA 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


SN75158 


PARAMETER TEST CONDITIONS*t 
MIN TYPE MAX 


Vin High-level nputvotage —[OCSC—SS—SOSCSCS 


VIL Low-level input voltage 

Vik Input clamp voltage Vcc = MIN, ly =—12mMA 
Vcc = MIN, ViL = 0.8 V, 
Vip =2V, lon =—40 mA 
Vcc = MIN, Vit =O08V, 
Vip=2V, lo. =40 mA 


Differential output voltage Vcc = MAX, lo =0 3.5 .2Vop2 3.5 2Vop2 


Differential output voltage Vcc = MIN 2 3.0 


h i i f 
bl ee nt shale Voc = MIN +0.02 +0.4 +0.02 +0.4 
t tput volt 
ifferential output voltage R_ = 1002, 


Vcc = MAX : 1 
Common-mode output voltage § See Figure 1 
Vcc = MIN 


h i i f 
Bei Change in magnitude o Voc = MIN or MAX +0.01 +0.4 +0.01 +0.4] V 
common-mode output voltage § 


Output current with power off | Vcc =0 Vo =—0.25 V | 0.1 = -100f = 0.1. — 100] LA 
| Vo=-025Vioev] 100 = 100 | 


Input current at 
maximum input voltage 


WH __High-tevelinputeurrent | Veg=MAK,Vj=24V a) 

i, Low-level input current Voc=MAX, Vin 0.4V  ) 

los Short-circuit output current # | Vcc = MAX 40 - —150|—40 -90 —150 
37 


90 
Vcc = MAX, inputs grounded, 
] Suppl t (both driv : 37 50 50 
cc upply current (both drivers) No load, Ta = 28°C 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

Fatt typical values are at Voc =5V and T,a= 25°C except for Voc. for which Vcc is as stated under test conditions. 

SAlVop! and AlVoc! are the changes in magnitudes of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

fin ELA Standard RS-422, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 

#Only one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


UNIT 
MIN TYP MAX 


VOH High-level output voltage 


Low-level output voltage 


nN 
sa 
° 





V 


io 
w 


V 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 
















switching characteristics, Vac = 5 V, T A= 25°C 
| SN55158 SN75158 
PARAME $s 
A TER TEST CONDITION MIN TYP MAX IMIN TYP MAX UNIT 
tPLH Propagation delay time, low-to-high-level output SeeFigure2, | 16 25/ #16 26] ns | 
tPHL _ Propagation delay time, high-to-low-level output TerminationA | 10 20] 10 20 ns | 


tPLH Propagation delay time, low-to-high-level output See Figure 2, F138 20 13 20] ns 
PHL Propagation delay time, high-to-low-level output TerminationB [ 9 18) 9 16] ns | 
Thi Transition time, low-to-high-level output SeeFigure2, | 4 20] 4 20] ns_ | 


Transition time, ddl ab abcsaadic output Termination A TT a ae 


See Fi 2, 
Overshoot factor ee Figure 
Termination C 


PARAMETER MEASUREMENT INFORMATION 


























502 


° 502 
Voc 


FIGURE 1-DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


INPUT 












PULSE 
GENERATOR 
(see Note A) 


Y OUTPUT 


Z OUTPUT 


YY: 
CL=15pF _} y 


{see Note B) 


2 100 22 
Ci = 15 pF ; 


(see Note B) T 
z 
= 





Cy = 30 pF 
(see Note B) 


TERMINATION A TERMINATION B TERMINATION C 


TEST CIRCUIT 


OVERSHOOT 


4__ 






DIFFERENTIAL 50% [ r 
OUTPUT i 0% - 
| t 
*TLH jen beh tTHL OVERSHOOT 
VOLTAGE WAVEFORMS 
NOTES: A, The pulse generator has the following characteristics: Zout = 50 2, ty = 25 ns, PRR = 10 MHz. 
B. Cy includes probe and jig capacitance, 


FIGURE 2—SWITCHING TIMES 
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TYPES SN55158, SN75158 
DUAL DIFFERENTIAL LINE DRIVERS 





TYPICAL CHARACTERISTICS? 


OUTPUT VOLTAGE OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
i enasiou iGteAce DATA INPUT VOLTAGE Mi 


No load Voc =5V 
Ta=25°C No load 


OUTPUT CURRENT 


ie i | |} 





















5 
> | 
a : Vcc =55V Lg vas & 
o a “7 
3 nm mi 8 (i = 
i) Vcc =5V 2 aE a a > 
s, | vec=5¥ {| a SSS ee 3 
3 Veco 745V a 3 
Z 2 
3 5 + 
Oo 2 | 2 =x 
Oo o ts) 
> > > 
0 0 
1 2 0 1 2 3 4 0 -20 -40 -60 -80 -100 -120 
V,—-Data Input Voltage—V V\|—Data Input Voltage—V loH—Output Current—-mA 
FIGURE 3 FIGURE 4 FIGURES5 
LOW-LEVEL OUTPUT VOLTAGE OUTPUT VOLTAGE PROPAGATION DELAY TIMES 
vs vs 
OUTPUT CURRENT FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 





Vontton == 






VoL—Output Vottage—V 
° 
wR 
Vo—Output Voltage—V 


Cee 
A Se lei 
i a 


Propagation Delay Times—ns 





0 10 20 30 40 50 60 70 80 ~75 -50 -25 0 25 50 75 100 125 -75 -50 -25. 0 25 50 75 100 125 
lo_—Output Current—-mA Ta—Free-Air Temperature—C Ta-Free-Air Temperature—"C 
FIGURE 6 FIGURE 7 FIGURE 8 
SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH ORIVERS) (BOTH DRIVERS) 
E vs VS 
aUerLYVOETAS FREE-AIR TEMPERATURE FREQUENCY 


Vcc 75V 
Inputs grounded 
Outputs open 


Ri moo 

Cy = 30 pF 

Inputs: 3-volt square wave 
oe 


ei 
| a 


a 
aan a 
SUN | 


lcc—Supply Current—mA 
tcc—Supply Current—mA 
icc—Supply Current—mA 





0 1 2 3 4 5 6 7 #8 -75 -50 -28 0 2 5850 75 100 125 0.1 0.4 1 4 10 40 100 
Vcc—Supply Voltage—V Ta—Free-Air Temperature— C f—Frequency-MHz 
FIGURE 9: FIGURE 10 FIGURE 11 


t Data for temperatures below O°C and above 70°C are applicable to SN55158 circuits only. 
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TYPE SN75159 
ee DUAL DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


BULLETIN NO. OL-S 12501, JANUARY 1977 





e Meets EIA Standard RS-422 J OR N DUAL-IN-LINE PACKAGE 


TOP VIEW) 
® Single 5-V Supply 


e Balanced Line Operation 

e TTL and DTL Compatible 

© High-lmpedance Output State for 
Party-Line Applications 

e High-Current Active-Pull-Up Outputs 

e Short-Circuit Protection 

® Dual Channels 


© Clamp Diodes at Inputs 

description 
The SN75159 dual differential line driver with 
three-state outputs is designed to provide all the 
features of the SN75158 line driver with the added 


feature of driver output controls. There is an positive logic: Y= AB 
individual contro! for each driver. When the output Z2= AB 

5 control is low, the associated outputs are in a high- Outputs are off when C is low 
impedance state and the outputs can neither drive ME=No Internal’ connection 


nor load the bus. This permits many devices to be 
connected together on the same transmission line for 
party-line applications. 

schematic (each driver) 






OUTPUT 
CONTROL 


V.. .Vec but GND 


Resistor values shown are nomin 


absolute maximum ratings over operating free-air ermbperature range (unless otherwise noted) 





Supply voltage, Vcc (see Note 1) .-7V 
Input voltage . 5.5V 
Off-state voltage soplied to open- Teollecter. outputs 12 V 
Continuous total dissipation at (or below) 25°C free-air iemipuianaie (ste ‘Note 2): J naekaue: 1025 mW 

N package 1150 mW 
Operating free-air temperature range ge gerease th ee dessa sey. tGh atngh see. de Sie pete 8 0°C to 70°C 
Storage temperature range .. . bs Bie he Se A WU ce Be oe ee we 4 oo 65°C 0 150°C 
Lead temperature 1/16 inch from case aot 60 scons: J package . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . 260°C 


NOTES: 1. All voltage values, except differential output voltage Vop, are with respect to network ground terminal. Vop Is at the Y output 


with respect to the Z output. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves In the Thermal tnformation section, which 


starts on page 2-1. In the J package, SN75159 chips are glass-mounted. 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 





recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VGC: <3) 8S We sake WS cet eB a i Se ee wk OTD 5 5.25 V 
High-level output current, |OH  . «1 ee ee ee te et we tet —~40 mA 
Low-level output current, OL  - - ww ee ee ee ee et es 40 mA 
Operating free-air temperature, TA. 2 1 1 ew ee ee te wt ee 0 70 "C 


electrical characteristics over operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONST MIN TYPt MAX | UNIT 














VIH 
VIL 
Veo= MIN, =—12 mA 
Vcc = MIN, ViL =0.8V, ; 
Vor Vcc =MIN, Vit =0.8V, 
VIH=2V, lo. = 40 mA 
OK 


V Output clamp voltage Vcc = MAX, io = —40 mA 
IVop1! Differential output voltage Vcc = MAX, lo =0 5 2Vop 


Vop2! Differential output voltage Vcc = MIN 
10.02 20.4 
ae aes | 
Vv 


Change in magnitude of 
AlVop! Vv MIN 
oe differential output voltage § 
10.01 204 pv | 
Vo=6V Pot «100, 


Vcc = MAX See Figure 1. 
Common-mode output voltage { 
Vcc = MIN 
Vcc = 
- Vo = —0.25V [Ot 100] HA 
Vo=-0.25 V106V 


Change in magnitude of 
Ta = 25°C, Vo=0toVcc 


Low-level output voltage 


Go 
No 


< 





Voc 
AlVac! 





¢ = MIN or MAX 


Vcc =0 


Voc = MAX, 
Output controls 


common-mode output voltage § 















Output current with power off 











Off-state (high-impedance- 








102 


. Vo =04V 

Ta =70°C 
at 0.8 V Vo=24V 
Vo=Vcc 


Input current at 
maximum input voltage 


+20 
1H High-level input current Vcc = MAX, V,)=2.4V P40 
—40 —90 
47 65 


state) output current 









Ne Low-level input current Vcc = MAX, VV, =0.4V 


Short-circuit output current # Vcc = MAX —150 


los 
" Vcc = MAX, Inputs grounded, | No load, 
lec Supply current (both drivers) Ta = 28°C 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

Fatt typical values are at Voc = 5 V'and Tp = 25°C except for Voc, for which Vcc is as stated under test conditions. 

SAlVop! and AlVocl are the changes in magnitudes of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

Gin EIA Standard RS-422, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 

#Only One output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


BA 
mA 
pA 
mA 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 





switching characteristics, Voc = 5 V, Tp = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX 


tPLH Propagation delay time, low-to-high-level output | Ci = 30 pF, Ry =1002, See Figure 2, 


tpHL Propagation delay time, high-to-low-level output | Termination A FAT 20 














t Propagation delay time, low-to-high-level output 
PLH es - : . - : : CL = 15 pF, See Figure 2, Termination B 
tPHL Propagation delay time, high-to-low-level output 


| ons | 

pons | 

pons 

| ons | 

tTLH = Transition time, low-to-high-level output CL = 30pF, RL =1002, See Figure 2, a ae i 
pons | 

pons 

| ons 

ise.) 





tTHL Transition time, high-to-low-level output Termination A | A 
tpzH Output enable time to high level Cy = 30pF, RL =1802, See Figure 3 7 20 


[tpzi Output enable tne tolowlevel «CL SUF, AL=2000, SeoFiguea | 14 40 
[tpiz Output disable time fromlowlevel | CL=S0pF, AL=250, See Figure’ 1738 
[Overshoot factor SSSR = 0, 


See Figure 2, 


Termination | ____10 | % 





PARAMETER MEASUREMENT INFORMATION 


FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 
1kQ2 


5V 


ne ane | NOTES: 


A. The pulse generator has the following characteristics: 
| Zour = 50 £2, PRR = 10 MHz. 
B. C,_ includes probe and jig capacitance. 








Y OUTPUT 







PULSE 
GENERATOR 
(See Note A) 





sn L__._ | 





Z OUTPUT 


Y 
Ry = 1002 ae 
Zz 


“T’ (see Note B) Ri = 1002 





CL = 15 pF z 
(see Note B) fi 


TERMINATION A TERMINATION B TERMINATION C 


TEST CIRCUITS 


OVERSHOOT 


4. 
100% ue 
0% i 


+ 


OVERSHOOT 





VOLTAGE WAVEFORMS 
FIGURE 2—tpLy. tpHL. tTLH- tTHL- AND OVERSHOOT FACTOR 
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TYPE SN75159 
DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 





TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 3-tp2y AND tpyz 


—|{ be << 5ns —o jo— <5ns 
: Spee 













INPUT INPUT 
| 10% 1g { 
: 100 ns-——-»} OV 
| bor le-tpz1 -o 
{ = Note B) i RU = 250382 i 
| OuTPUT | 
I | i 
Tk | | a 
= tPLZ > 
3b oF | | | 5V 
\ = at B) | | | 
Pi eS ee J OUTPUT | 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4—tpz, AND tp, z 


NOTES: A, The pulse generators have the following characterlstics: Zoy_ = 50 2, PRR =500 kHz 
B. C, includes probe and jig capacitance, 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
DATA INPUT VOLTAGE DATA INPUT VOLTAGE 


Vco—Output Voitage—V 
Vo—Output Voltage—V 





‘V,—Data Input Voltage—V V1—Data Input Voltsge—V 


FIGURE 5 FIGURE 6 





77. 
TEXAS INSTRUMENTS 5—169 
INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE SN75159 


DUAL DIFFERENTIAL LINE DRIVER WITH 3-STATE OUTPUTS 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 





> sj 
g & 
s 2 
$ > 
3 ° 
=z 
S$ S 
Ta—Free-Air Temperature—°C ton—Output Current—mA 
FIGURE 7 FIGURE 8 
SUPPLY CURRENT SUPPLY CURRENT 
(BOTH DRIVERS) (BOTH DRIVERS) 
vs vs 
SUPPLY VOLTAGE FREE-AIR TEMPERATURE 
56 [Vcc =5V 
54 | Inputs grounded - 
No load 
52 
§ ee oe le 
i F 50 
é 2 eee eT 
E 2 48 ———__ 
é oe (ees 
é 3 a 
a 
a & 
‘i ie ae Eee 
Se Serta 
i en re 
36 
0 





Oo 61 2 3 4 6 6 7 8 
Voec-Supply Voltage—V 


TA—Free-Air Temperature— C 


FIGURES FIGURE 11 


PROPAGATION DELAY TIMES 
FROM DATA INPUTS 


vs 
FREE-AIR TEMPERATURE 


Propagation Delay Times From Data tnputs—ns 





Ta—Free-Air Temperature—C 


FIGURE 13 
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INCORPORATED 


HIGH-LEVEL OUTPUT VOLTAGE 








LOW-LEVEL OUTPUT VOLTAGE 
vs 
OUTPUT CURRENT 


Veo = 4.76 V|Z 
cc yA 





0 20 40 60 80 
(oL—Output Current—mA 


FIGURE 9 


SUPPLY CURRENT 
(BOTH DRIVERS) 


vs 
FREQUENCY 


Inputs: 3-volt square wave 
Ta = 25°C 


ae 
Le 
TT 
EL 
LI 






& 
op ie a 
2 nee a 


3 


1 4 10 
f—Frequency—MHz 


FIGURE 12 


OUTPUT ENABLE and DISABLE TIMES 


vs 
FREE-AIR TEMPERATURE 


8 


See Figures 3 and 4 


Output Enable arid Disable Times—ns 
n 





ae | 
a 
Ee 
dl 


0 25 650 75 
Ta—Free-Air Temperature—"C 


FIGURE 14 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 


BULLETIN NO. DL-S 12786, OCTOBER 1980 


MEETS !EEE STANDARD 488-1978 (GPIB) 





e §8-Channel Bidirectional Transceiver 


e High-Speed, Low-Power Schottky Circuitryt 


@ Low Power Dissipation ...66 mW Max 
per Channel 


e Fast Propagation Times... 22 ns Max 
e High-Impedance P-N-P Inputs 

e Receiver Hysteresis...650 mV Typ 
e Open-Collector Driver Output Option 


e No Loading of Bus When Device is 
Powered Down (Vcc = 0 V) 
description. 
The SN75160A 8-channel general-purpose interface 
bus transceiver is a monolithic, high-speed, low-power 
Schottky device designed for two-way data communi- 
cations over single-ended transmission lines. It is 
designed to meet the requirements of IEEE Standard 
488-1978. The transceiver features driver outputs 
that can be operated in either the open-collector 
or three-state mode. If Talk Enable (TE) is high, 
these ports have the characteristics of open-collector 
outputs when Pull-up. Enable (PE) is low, and of 
three-state outputs when PE is high. Taking TE 
low places these ports in the high-impedance state. 


The driver outputs are designed to handle loads up - 


to 48 milliamperes of sink current. 


An active-turn-off feature has been incorporated 
into the bus-terminating resistors so that the device 
exhibits a high-impedance to the bus when Vcc = 
0 volts. When combined with the SN75161A or 
SN75162A management bus transceivers, the pair 
provides the complete 16-wire interface for the 
IEEE 488 bus. 


logic symbolt 
PE 












EN3 [XMT] 
EN4 [RCV] 


(19) 4 
Cy eee 
eS es en 
ng a 
a A 
Te B6 
07 aes: B7 
pent Bs 


This symbol is in accordance with IEEE Std 91/ANSI Y32.14 and 


current discussions in IEC and IEEE. 


JOR N DUAL-IN-LINE PACKAGE 
{TOP VIEW) 





TERMINAL 
1/0 PORTS 
FUNCTION TABLES 
DRIVERS RECEIVERS 













INPUTS OUTPUT INPUTS OUTPUTS 
B B TE PE 


PE D 
H 4H H H L L xX 4 L 
L H Xx L H L xX H 
H xX L Zz X H xX Zz 
X L Xx Z* 


H = high level, L. = low level, X = irrelevant, Z = High-impedance state, 





*This is the high-impedance state of a normal 3-state output modi- 
fled by the Internal resistors to Voc and ground. 


functional block diagram (positive logic) 


TERMINAL 
D 








080 
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clamped transistor is patented by Texas 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 


INPUT/OUTPUT 
PORT 
Driver output Reg = 30 22 NOM 
Recelver output Reg = 110 2 NOM 
Circuit Inside dashed lines Is on the driver outputs only. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ..... yeaa ay Rae Sats eh dG Aa cet Seta ek tee ah ci cent ao ante ate to ee «AN 
Inputvoltage ....... ccc ewe eee phate dave Gi G med perp ards Sas ae, gt ah aes whieh waa ag: Sse ee watee O20 
Low-level driver output current ........ cc cee cee eee ccas Mas te S8 sete Sas Oe ovate Calarge bre ta weveeeee  100MA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... . 1375 mW 

N package ....... , 1150 mW 
Operating free-air temperature range .........005. BG ea tein: Swe nee iaer ag Rae te ete ihe eee 0°C to 70°C 
Storage temperature range 1... ce ee te ew et wet ee ee ett ee ce eee eee ae ae eer .. 65°C to 150°C 
Lead temperature 1/16 (1,6 mm) from case for 10 seconds 1... cc ee te ee ee ee ee ee eee cee 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package to 880 mW at 70 C at the rate of 11 mW/°C and derate the N 
package to 736 MW at 70 C at the rate of 9.2 mW/‘C. In the J package, SN75160A chips are alloy-mounted. 


recommended operating conditions 








IN NOM MAX | UNIT 
Supply voltage, Vcc 4.75 5 5.25 


Bus ports with pull-ups active PB mA 
High-level output current, lo e E : Lm A 
Terminal ports 


a eae - 
Terminal pars er 
Operating free-air temperature, Ta ee a 5) 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER MIN TYPt MAX 

Vi High-level input voltage 

Low-level input voltage 








UNIT 





= 
= 





= 
7 


Input clamp voltage 





[a 


2 
> N 


6 


oi 


Vr+—Vyr— — Hysteresist 








| Bus 
Gan High level lon=—800HA, TEatO.8V 27 35 
output voltage |Bus | loH=-5.2mA, PE andTeat2V | 2.533 
Wei: Low-level lol = 16 mA, TE atO0.8V 
output voltage Buse <= =| lot =48 mA, TE at2V 





0 


ook 
ro) 
1 

> 


Input current at 

rT eacapenut Terminal | V)=5.5V 0.2 
maximum input voltage 

tw High-level input current Terminal Vy=2.7V 0.1 

We Low-leve! input current Terminal V,;=0.5V 


V1/O (bus) Voltage at bus port . = 
disabled MN (bus) = —12 mA 


Vi(bus) = 0.4 V to 2.5 V 


NO 
oO 


‘= 
> 


~ 
~ 















+ 
= 
o 


Driver 
disabled 


Current into Power on Vi(bus) = 2.5 V to 3.7 V 


Vi(bus) = 3.7 Vto5SV 


ds 
NO 
3 
> 





1)/O(bus) bus port 






Power off | V : Vilbus) = 9 V to 2.5 V 
Short-circuit Terminal —35 
Os output current —25 —50 —125 
Receivers tow and enabled 60 8 
Ice Supply current No load : 
Drivers low and enabled 75 


Ci/o(bus) Bus-port capacitance Vec=5Vor0V, Vijg=0to2V,f= 1 MHz 30 


oO 


um i 
o ~“ 
Ls 
wo 


3 
> 


> 


QO 
oO 
| 
~ 
ol 


| 
3 
> 


= 
oO 
oO 








no! 
n 





Tall typical values are at Vcc = 5, Ta = 25 C. 
tHysteresis is the difference between the positive-going input threshold voltage, V74, and the negative-going input threshold voltage, Vy_. 
See Figure 8. 


switching characteristics, Vcc = 5 V, CL = 15 pF, Ta = 25°C (unless otherwise noted) 


PARAMETER | FROM | TO | TEST CONDITIONS 


Propagation delay time, ia 
*PLH low-to-high-leve!l output res 
g P Terminal RL = 38.32 to2.3V, 











M TYP A NIT 


* 
Cc 


2 
2 


Propagation delay time, 


BSS 
N 
o 


t 
PEL high-to-low-level output 


Propagation delay time, 


See Figure 1 
t 
PLH low-to-high-level output 


CL =30pF, 
- - Terminal RE = 2402 toSV, 
: Propagation delay time, See Fj 2 
igure 
PHL high-to-low-level output ? 


tPZ7H Output enable time to high level R_ =480 2 to0V 
tPHZ Output disable time from high level TE See Figure 3 








tPZL Output enable time to low level Ri = 38.32 to2.3V, 
See Figure 3 


tPpLZ Output disable time from low level i 
RL =3kQ to OV, 
: See Figure 4 
Terminal 
R_ =280 2 toSV, 
See Figure 4 


—~InN 
NO 
w 
oO 


tdis Output pull-up disable time 


tpZH Output enable time to high level 
Ry, = 4802 toOV, 


See Figure 5 
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TYPE SN75160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 





GENERATOR 
(See Note A} 


§0 22 





[ 
| C, = 30 pF 
| T (See Note B) 
| 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1—TERMINAL-TO-BUS PROPAGATION DELAY TIMES 








240 2 


GENERATOR 
(See Note A) 


Cy, = 30 pF 


ee Note B) 


TEST CIRCUIT VOLTAGE WAVEFORMS 





FIGURE 2—BUS-TO-TERMINAL PROPAGATION DELAY TIMES 
2.3V 


3V coro ore 3832 






OUTPUT 
$3 
BouTPUT| 
Sito3V | 
C, = 15 pF 4802 S2 closed 


(See Note B) 


| DR pan a a ee ee eee ed 









GENERATOR | 2»  \tE 
(See Note A) 


= TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—TE-TO-BUS ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t, < 6 ns, te < 6 ns, 
Zout = 50 2. 
B. C, includes probe and jig capacitance. 
C. All diodes are 1N916 or equivalent. 





10% 
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TYPE SN75160A 
OCTAL. GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


— = ae ame == I 3 Vv 
GENERATOR $3 
(See Note A) TE INPUT 15V 15V 


2802 89 ‘pzH troz—>l 








D OUTPUT| | ke 
Sito3V 
S2 closed | fs v | 
CL=15PF $3kn pein OV 
3V (See Note B) tez_—| ‘ae tp, 2-4 9 
2 5V 
poutrut Nl | 
$2 $1 to GND 
= S2 open ahs | 
S3 closed 10% 
a Vor 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 4-—TE-TO-TERMINAL ENABLE AND DISABLE TIMES 





GENERATOR 
(See Note A) 





PE INPUT | 
15V 





=, 
| 
| 
| 
! OUTPUT 15V 
| R, = 4802 tdi el pet om 
: saa i neat ae ere 

Vou 

| | 90% 
' BouTPUT ff |, 
| Vo. = 08V 

3V | 

b=, ee ee eer ee | 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 5—PE-TO-BUS PULL-UP ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr < 6 ns, ty < 6 ns, 
B. C, includes probe and jig capacitance. 


TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE TERMINAL oe VOLTAGE 
vs vs 
TERMINAL HIGH-LEVEL OUTPUT CURRENT TERMINAL LOW-LEVEL OUTPUT Seale BUS NEUE MOET AGE 
4.0 0.8 


BREE 












CXL) 4 
& N\ ry 
£ 30 & > 
: eee 3 i 
5 25 s g i 
3 : PEER ee 
Oo 20 6 3 ‘ 
mee Pee SE Pt EL | tee 
37 15 a ) 
& 3 
=x be} So 
is 1.0 ° js > 
al! 
© 
> 05 £ 
- jo 
0 --—-5 —10 -15 —20 -25 ~30 —35 —40 0 10 20 30 40 50 60 0 0D 040808 S10 12 147167830 
lOH—High-Level Output Current-mA lo_—Low-Level Output Voltage—mA V}—Input Voltage—V 
FIGURE 6 FIGURE 7 FIGURES 
1080 
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TYPE SN/5160A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
VS 
BUS HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 
BUS LOW-LEVEL OUTPUT CURRENT 


Pet 
Titi itt 


0 
0 10 20 30 40 50 60 70 80 90 100 


VOH—High-Level Output Voltage—V 
VoL—Low-Level Output Voltage—V 





lOH—High-Level Output Current—mA . 1OL—Low-Level Output Current—mA 
FIGURES FIGURE 10 
BUS OUTPUT VOLTAGE BUS rea 
i BUS VOLTAGE 


TERMINAL INPUT VOLTAGE 


Vec=5V 
No load 
ravage || 





INNS See 
NNN 






















— \ am eg 
> 3 F INNS y | An 
COATT) | Se 
Ss 3 ONS SSNS 
: _ NL at LIAN 
is 2 IN | [I NGL GVW 
a 2 Ne 

TT] °3 
a a a aN 
09 1.0 1.1 14°15 16 17 =f I 
Vj—Input Voltage—V V1/O(bus)—Bus Voltage—V 
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INTERFACE 
CIRCUITS 





TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVERS 


BULLETIN NO. DL-S 12787, OCTOBER 1980 


MEETS IEEE STANDARD 488-1978 (GPIB) 


SN75161A...JorN 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


8-Channel Bidirectional Transceiver 

Designed to Implement Control Bus Interface 
SN75161A Designed for Single Controller 
SN75162A Designed for Multi-Controllers 
High-Speed, Low-Power Schottky Circuitryt 


Low Power Dissipation... 65 mW Max Per 
Channel 


Fast Propagation Times... 22 ns Max 
High-I|mpedance P-N-P Inputs 
Receiver Hysteresis... 650 mV Typ 


Bus-Terminating Resistors Provided on 
Driver Outputs 


e@ No Loading of Bus when Device is 
Powered Down (Vcc = 0 V) 


description 


The SN75161A and SN75162A eight-channel general- 
purpose interface bus transceivers are monolithic, 
high-speed, low-power Schottky devices designed to 
meet the requirements of IEEE Standard 488-1978. 
Each transceiver is designed to provide the bus- 
Management and data-transfer signals between operat- 
ing units of a single- or multiple-controller instrumen- 
tation system. When combined with the SN75160A 
octal bus transceiver, the SN75161A or SN75162A 
provides the complete 16-wire interface for the IEEE 
488 bus. 


The SN75161A and SN75162A each features eight 
driver-receiver pairs connected in a front-to-back con- 
figureation to form input/output (1/0) ports at both 
the bus and terminal sides. The direction of data 
through these driver-receiver pairs is determined by 
the DC, TE, and SC (on SN75162A) enable signals. 
The SC input on the SN75162A allows the REN and 
IFC transceivers to be controlled independently. 


The driver outputs (GPIB I/O ports) feature active 
bus-terminating resistor circuits designed to provide 
a high-impedance to the bus when Vcc = 0 volts. 
The drivers are designed to handle loads up to 48 
milliamperes of sink current. Each receiver features 
p-n-p transistor inputs for high-input impedance and 
a guaranteed hysteresis of 400 millivolts for increased 
noise immunity. All receivers have 3-state outputs to 
present a high-impedance to the terminal when 
disabled. 


The SN75161A is manufactured in a 20-pin dual-in- 
line package. The SN75162A is manufactured in a 
22-pin 400-mil (10,2-mm) dual-in-line package. The 
SN75161A and SN75162A are characterized for 
operation from 0°C to 70°C. 


TEXAS INSTRUMENTS 


INCORPO 





Vec 
REN 
IFC 
NDAC 
Te NRFD | TERMINAL 
PORTS DAV 1/0 PORTS 
EOI 
ATN 
SRO 
111] DC 
SN75162A ...JORN 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
Vcc 
GPIB 
1/0 
PORTS 


NC 

REN 

IFC 

NDAC 

ee TERMINAL 
DAV 1/O PORTS 
EOI 

ATN 

SRQ 

DC 


NC = No internal connection 


TABLE OF ABBREVIATIONS 
Cwame [ENTITY 
Direction Control 
Talk Enable 
System Control (SN75162 only) 
Attention 





CLASS 


Bus 





















Service Request 





Remote Enable Management 


Data 
Transfer 


Copyright © 1980 by Texas Instruments tncorporated 


tT integrated Schottky-Barrier diode- 
clamped transistor is patented by Texas 
Instruments. U.S. Patent Number 
3,463,975. 






Interface Clear 

End or Edentify 
Data Valid 
Not Data Accepted 
Not Ready for Data 







RATED 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





logic symbolst 





functional block diagrams (positive logic) 


oc 


TE 


ATN 


EOI 


SRQ 


REN 


tFC 


DAV 


NDAC 


NRFD 
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(11) Se 
{1) > 


(13) 


(14) 


(12) 


(19) 


(18) 


(15) 


(17) 


{16) 





(8) 


(7) 


(9) 


(2) 


{3) 


(6) 


(4) 


(5) 
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V designates 3-state output, 2 designates open-collector outputs. 
t These symbols are in accordance with IEEE Std 91/ANS!) Y32.14 and current discussions in IEC and tEEE. 


ATN 


EO! 


sRa 


REN 


IFC 


DAV 


NDAC 


NAFD 


DC 


TE 


ATN 


EO! 


SRQ 


REN 


(FC 


DAV 


NDAC 


NRFD 





(15) 


(13) 


(20) 


(19) 


(16) 


{18) 


(17) 


ATN 


SN75162A 





SN75162A 


ae 
Ee! 

o> 
ee 


nd 
sae cone? a 


(9) 


(8) 


(30) 


(3) 


(4) 


(7) 


(5) 


(6) 


ATN 


SRQ 


REN 


IFC 


DAV 


NDAC 


NRFD 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





SN75161A 
RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS ee — DATA-TRANSFER CHANNELS 


ATNt ATNt DAV NDAC NRFD 
eee hi a (Controlfed by TE) 
2S 
H H L 
L L H ae ea : 
T R T T R T 
L X 
x 


Paes 
oe Se A 





















SN75162A 
RECEIVE/TRANSMIT FUNCTION TABLE 


CONTROLS BUS-MANAGEMENT CHANNELS DATA-TRANSFER CHANNELS 


ATNt ATNt DAV NDAC NRFD 
(Controlled o ne a aie by ee 














(Controlled by TE) 





a 
eae 





H = high level, L = Low level, R-=receive, T= transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the terminal 
side. Data transfer is noninverting in both directions. 

TATN is a normal transceiver channe! that functions additionally as an internal direction control or talk enable for EOI whenever the DC and 
TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 


schematics of inputs and outputs 


EQUIVALENT OF ALL TYPICAL OF ALL 1/O PORTS TYPICAL OF SRQ, NDAC, and NRFD 


CONTROL INPUTS EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORT 
GPIB 1/O PORTS 


(NPUT/OUTPUT INPUT/OUTPUT 
POAT PORT 


Driver output Reg = 302 NOM 


Receiver output Reg = 11022 NOM 
Circuit inside dashed lines is on GPIB !/O ports only. 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





absolute maximum ratings over operating free-air temperature range (unless othewise noted) 


supply voltage, Voc (See: Note 1) .45-20% besa eodae ei Alk ee eo Se oe ee ENS 7V 
FPPDUTWOITAGE:, seceeaviat hs 05-5 @ ares aed Se ae GE hs Se A ad a ed ae A eee es We edo ¥ aes Bei wera ws 5.5V 
Low-level driver OUTPUT CUITENT cc bse i 86.8 oS ws HR ON we ee ee A wt SO a Aa le es 100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2):J Package ........ 1375 mW 

N Package ........ 1150 mW 
Operating free-air temperature range 6 wk ee te tt et ee ee eens be Saou 0°C to 70°C 
Storage temperature TANGe® - 4.5. =. os eas 4k was SONS ORES SE ed 6S OR ees Swe —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds ....... eee eee tee te tte tee eee 260°C 


NOTES: 1. Al! voltage values are with respect to network ground terminal. 
2. For operation above 25 C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/C and derate the 
N package to 736 mW at 70 C at the rate of 9.2 mW/ C. In the J package, SN75161A and SN75162A chips are alloy-mounted. 


recommended operating conditions 


ee 
Supply voltage, Vcc 4.75 5 §.25 

High-level output current, Ion Bus ports with 3-state outputs 
=300 | HA 


Bus ports 












< 






i 
on 
N 





Low-level output current, Io. 


Terminal ports 


Operating free-air temperature, Ta 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


PARAMETER 


VIH High-level input voltage 


> 


J 
o 


0 


TEST CONDITIONS MIN TYPt MAX |U 


é 
oar 









VIL Low-level input voltage 
VIK Input clamp voltage 


VT+—- Vy Hysteresis Bus | 
VoH High-level loH = —800 pA 
output voltage Bus | Ion = —5.2mA 
Vou Low-level lol =16 mA 
output voltage ‘Bus lot =48 mA 0.35 


FF Input current at Terminal VV); =5.5V 
maximum input voltage 

Ne pier Terminal Vi=2.7V 
input current and 

Ne acidic cena V)=0.5V 
input current inputs 


Vi{bus) =—1.5 V to 0.4 V 
Vi(bus) = 0.4 to 2.5 V 


'1/O(bus) Current into Power on Driver V(I(bus) = 2.5 V to 3.7 V +2.5 
bus port disabled —3.2 


Vi(bus) = 5 V to5.5 V 0.7 
Vcc = 0, Vilbus) = 9 V to 2.5 V 
Short-circuit Terminal 


los 
output current ‘sus 
icc Supply current No load, TE, DC, and SC low 


Vcc =5Vor0V, 
Vijo =O to2V,f= 1 MHz 


o 
ow 
o};oO 


}=—-18mMmA 
0.4 0.65 
2.7 3.5 








> 





& 
© 












NO 


. wo . 
on N 





~15 —35 


{ 
~J 
oi 


Ci/o(bus) Bus-port capacitance 








T all typical values are at Voc = 5 V, Ta = 25°C 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





switching characteristics, Vac =5 V,C,; = 15 pF, T ya 25°C (unless otherwise noted) 


PARAMETER 


















Propagation delay time, 
tPLH pag Y 
low-to-high-level outpu? Terminal 
PHL Propagation delay time, 
high-to-low-level output See Figure 1 







Ru = 2402 
to5V, 
See Figure 2 


RL=a80t00V.| ~~ 






(ATTN, EOI, 





See Figure 3 
tpz_ Output enable time to low level R_L=38.32 to2.3V 
tpLz Output disable time from low level and DAV) See Figure 3 


r 
Cc é ° * e 
tpZH Output enable time to high level eae RL =zFskQ toO0V, 
tpHz Output disable time from high level ¢ Terenas See Figure 4 
tpz7_ Output enable time to low level ie R_ = 2802 to5V, 
PARAMETER MEASUREMENT INFORMATION 


2.3V | 
TEST 
Ri = 38.32 
FROM (BUS) TEST POINT Wicd resMiNAt) 
OUTPUT UNDER cio 
TEST 
CL 30 pe CL = 30 pF 


gh (See Note B) a {See Note B) on 


REN, IFC, 


Propagation delay time, 
tpLH pag Y 
low-to-high-level output Terminal 
Propagation delay time, 
HE : 
high-to-low-level output 
tp7} Output enable time to high level TE pC BUS 
tpxH2 Output disable time from high level 4 
S 








5V 









Re = 2402 
(Sea Nota C} 


LOAD CIRCUIT: 











TERMINAL 
INPUT 


BUS 


OUTPUT TERMINAL 


OUTPUT 


1080 


VOLTAGE WAVEFORMS 


FIGURE 1 — TERMINAL-TO-BUS PROPAGATION 
DELAY TIMES 


VOLTAGE WAVEFORMS 


FIGURE 2 —BUS-TO-TERMINAL PROPAGATION 
DELAY TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, ty <6 ns, te <6 ns, 


. C._ includes probe and jig capacitance. 
Cc. All diodes are 1N916 or equivalent. 


ie?) 
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TYPES SN75161A, SN75162A 


OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





PARAMETER MEASUREMENT INFORMATION 


$2 


O— 2.3V 





FROM (BUS) 
OUTPUT UNDER TEST POINT 
TEST 
Cy = 15 pF Ry, = 4802 
T (See Note B) 
om \ $1 
LOAD CIRCUIT 


CONTROL 
INPUT His x Wis v 







tzH#—m] ee PHZ— el ee 
BUS 0 ff FOO eee ee Vou 
OUTPUT | 90% 
S1 closed 
S2 open 





BUS 
OUTPUT 
$1 open 

S2 closed 


VOLTAGE WAVEFORMS 


FIGURE 3 — BUS ENABLE AND DISABLE TIMES 


$2 






RL = 2802 


FROM (TERMINAL) 
OUTPUT 
UNDER TEST 


TEST POINT 


CL = 15 pF 
(Se3 Note B) 


$1 
aa 
Ss 
erotics 
= 
=> 


CONTROL \ 
INPUT Misv Fn 








tezH—af HZ 
TERMINAL |p {oo Vou 
OUTPUT | | 90% 


$1 closed | 
$2 open 


zim] 





TERMINAL 
OUTPUT 
$1 open 

S2 closed 


VOLTAGE WAVEFORMS 


FIGURE 4— TERMINAL ENABLE AND DISABLE TIMES 


NOTES: A, The Input pulse Is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, ty < 6 ns, ts < 6ns, 


B. Cy. includes probe and jig capacitance. 





TYPICAL CHARACTERISTICS 


TERMINAL HIGH-LEVEL OUTPUT VOLTAGE 
vs 
TERMINAL HIGH-LEVEL OUTPUT CURRENT 








TERMINAL OUTPUT VOLTAGE 
vs 
BUS INPUT VOLTAGE 


TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs 
TERMINAL LOW-LEVEL OUTPUT CURRENT 








1 > 

& is 

s & > 
s ff 
3 a 5 
6 2 3 
3 pa 3 
s g é 
a 3 L 
+ > 
= ad 

2 2 

0 
loH—High-Level Output Current—mA loL—Low-Level Output Voltage—mA Vi—Input Voltage—V 
RIGURE FIGURE 2 FIGURE 3 
10: 
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TYPES SN75161A, SN75162A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVERS 





VOH—High-Level Output Voltage—V 


TYPICAL CHARACTERISTICS 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
Vs 
BUS HIGH-LEVEL OUTPUT CURRENT 


BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 
BUS LOW-LEVEL OUTPUT CURRENT 


spmewe| || || Lb 

| TA=25 C ri Ke 

BERRREP En 

SERED AREEE 
bill 


at 
i CEESESEOED 
Ti i tdi tty 


VoL—Low-Level Output Voltage—V 





0 
0 -10 -20 -30 -40 -50 -60 0 10 20 30 40 50 60 70 80 90 100 
lOH—High-Level Output Current—mA lo_L—Low-Level Output Current—mA 
FIGURE 4 FIGURE 5 
BUS CURRENT 


BUS OUTPUT VOLTAGE . 
- BUS VOLTAGE 


TERMINAL INPUT VOLTAGE 
WHA NGSSsssal 
REN VES 


SSA SS wN =a i 
XSAN [AS 



























< 
‘i F oD SS 
BNC 
3 INSET TWN 
iNT 
i 2 INT NGQKLCQ GG 
= g WL WNTHE UNSHADED N 
NBER ee 
= FTP |R IEEE STANDARD 488-1978 
"09 10 $1.1 142 13 14 15 16 1,7 —2 -1 0 1 2 3 4 5 6 

Vi—Input Voltage—V V1/O(bus)—Bus Voltage—V 
FIGURE 6 FIGURE 7 
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5-184 


INTERFACE 
CIRCUITS 


e §8-Channel Bidirectional Transceivers 
e High-Speed Low-Power Schottky Circuitryt 


e Low Power Dissipation ...60 mW Max 
per Channel 


e High-lmpedance P-N-P Inputs 
. 650 mV Typ 
@ Open-Collector Driver Output Option 


e Receiver Hysteresis . 


e No Loading of Bus When Device is Powered 
Down (Vec =Q V) 


description 


The SN75163A octal general-purpose interface bus 
transceiver is a monolithic, high-speed, low-power 
Schottky device. It is designed for two-way data 
communications over single-ended transmission lines. 
The transceiver features driver outputs that can be 
operated in either the open-collector or three-state 
modes. If Talk Enable is high, these outputs have the 
characteristics of open-collector outputs when Pull-up 
Enable (PE) is low and of three-state outputs when 
PE is high. Taking TE low places the outputs in the 
high-impedance state. The driver outputs are designed 
to handle loads up to 48 milliamperes of sink current. 
Each receiver features p-n-p transistor inputs for high 
input impedance and 400 millivolts of guaranteed 
hysteresis for increased noise immunity. 


_ The SN75163 is characterized for operation from 
O°C to 70°C. 


logic symbol 












EN3 [XMT] 
EN4 [RCV] 


> 
3(197/2 © 


ea 
it re a oon 
es 
pa 18) gy Fa Oe 
i te ee Ore 
re a en 
o7 eet it ee Be 
te ee tee 


tThis symbol Is in accordance with IEEE Std 91/ANSI Y32.14 and 
current discussions in JEC and JEEE. 





TYPE SN75163A 
OCTAL GENERAL-PURPOSE 
INTERFACE BUS TRANSCEIVER 


BULLETIN NO. DL-S 12778, OCTOBER 1980 





JOR N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





BUS TERMINAL 
1/0 PORTS 1/0 PORTS 
FUNCTION TABLES 
DRIVERS RECEIVERS 
INPUTS 







OUTPUTS 


L 
H 
Z 


H = high level, L = 


low level, X = 


functional block diagram (positive logic) 


(11) 





03-17) 


D4 


TERMINAL BUS 


D8 
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irrelevant, 2 = High-impedance state. 
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TYPE SN75163A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





schematics of inputs and outputs 


EQUIVALENT OF ALL CONTROL INPUTS EQUIVALENT OF ALL INPUT/OUTPUT PORTS 


Vcc 


INPUT/OUTPUT 


Driver output Reg = 30 82 NOM 
Receiver output Reg = 1 10 S2 NOM 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee-(GGee Note 1) sasha toe ew ele eee PAA ela ee ene OEE Se Ga 7V 
Input voltage... cic ee ee ee eee ise Hot tela Shae Geese ea a Se sai tap Pe checdanan retin be Tees OR GIRS n> eV. 
Low-level: driver-OUtput CUITENT: “sick clea ek Se eek Wl i rk oe We Se a ek 100 mA 
Continuous total! dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ........ 1375 mW 

N package ........ 1150 mW 
Operating free-air temperature range... ee ee ee eee eee ee eee ene . O°Cto 70°C 
Storage temperatire Tange. snk sea Bcc Weer ac gcse Se a ee ary ee a wea ae Re mie ace —65°C to 150°C 
Lead temperature 1/16 (1,6 mm) from case for 10 seconds ........... eee eee re er a 260°C 


NOTES: 1. Ali voltage values are with respect to network ground terminal. 
2. For operation above 25 C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/C and derate the N 
package to 736 MW at 70°C at the rate of 9.2 mW/*C. In the J package, SN75163A chips are alloy-mounted. 


recommended operating conditions 
iN tom ax | UNIT 
Supply voltage, Vcc 4.75 5 5.25 | Vv. 


V 
Bus ports with pullaips active a 
sipeveren@ivcurcnian | mA _| 
Terminal ports —800 
mA 














fe BURBOHO ae ee ee ee ee | 
Low-level output current, Io. : 
Terminal ports 


Operating free-air temperature, TA 
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TYPE SN75163A 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 





electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


Vin ___Highievel inputvotege——SiSSSCSCSSSC~S 
Vi Lowlevel input voltage ae aa ane 
Vik input clamp voltage 
High level Terminal lon =—800 HA, TE at 0.8 V 
Low-level Terminal lot = 16 mA, TE at 0.8 V 
output voltage lo. = 48 mA, PE and TE at 2V 
High-leve! output current Vo =5.5V, PE at 0.8 V, 
(open-collector made) Dand TE at2V 


Off-state output current PE at2V, Vo=27V 
(3-state mode) TE at O0.8V Vo=0.4V 


| ent at 
cance Terminal | V)=5.5V 0.2 100 
maximum input voltage 
High-level 
; ii Terminal V)=2.7V 
input current 
VI 


Low-level =0.5V | 


Ne ’ Terminal 
input current 


Short-circuit Terminal 
ie output current PC COCSCSCSC*dSC R= 
Receivers low and enabled 


Vec=5Vor0V, 
Vio = Oto 2 V, f= 1 MHz 


lec Supply current 


Ci/o(bus) Bus-port capacitance 





t All typical values are at Voc = 5, Ta = 25°C. 
F Hysteresis Is the difference between the positive-going Input threshdld voltage, V4, and the negative-going input threshold voltage, VT_. 


switching characteristics, Vcc = 5 V, CL = 15 pF, Ta = 25°C (unless otherwise noted) 
| FROM 


va Propagation delay time, 
low-to-high-level output Terminal CL=30pF, 
‘ac Propagation delay time, R_ = 38.3 2 to 2.3 V 
high-to-low-level output 
Propagation delay time, 
. Cy =30pF, 
ag. RL =240Nto5V 
high-to-low-level output 


tpzH Output enable time to high level a 
— ; R= 4802 toOV 
tpH7 Output disable time from high level ie PF 1B 22 
tpZL Output enable time to low level a 
ic anc SN” MERC 
a 


PARAMETER 








t ry 
PLH low-to-high-level output 







Propagation delay time, 

















tpZH Output enable time to high level 
tpHZ Output disable time from high level 
tpZL Output enable time to low level 
tpLz Output disable time from low level 


tpLz Output disable time from low level 
RL=3kN toOV 
Terminal 
R_ =2802to5V 
Ry = 480 2100 V 


For test circuits and voltage waveforms, see SN75160A, pages 5-174 and 5-175. 


ten Output pull-up enable time 
tdis Output pull-up disable time 
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INTERFACE TYPE SN75172 
CIRCUITS QUADRUPLE DIFFERENTIAL LINE DRIVER. 


BULLETIN NO. DL-S 12769, OCTOBER 1980 





e Meets E!A Standard RS-422A and CCITT JORN 
Recommendations V.11 and X.27 DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Meets Ei1A Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


e Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


e 3-State Outputs 


e Common-Mode Output Voltage Range 
.-.-7Vto 12 V 


e Active-High and Active-Low Enables 

@ Therma! Shutdown Protection 

e Positive and Negative Current Limiting 
e Operates from Single 5-Volt Supply 

e Low Power Requirements 


e Functionally Interchangeable With 


AM26LS$31 
description ENABLES 
The SN75172 is a monolithic quadruple differentiat pes ty 2 | 


line driver with three-state outputs. It is designed o 
to meet the requirements of EIA Standard RS-422A L 
and CCITT Recommendations V.11 and X.27. The n 
device is optimized for balanced multipoint bus L 
transmission at rates up to 4 megabits per second. 2 





Each driver features wide positive and negative H = high level 
common-mode output voltage ranges making it L = low level 
suitable for party-line applications in noisy X = Irrelevant 


environments. Z = high impedance (off) 


The SN75172 provides positive- and negative-current limiting and thermal shutdown for protection from line fault 
conditions on the transmission-bus line. Shutdown occurs at a junction temperature of approximately 150°C. This 
device offers optimum performance when used with the SN75173 or SN75175 quadruple differential line receivers. 


The SN75172 is characterized for operation from O°C to 70°C. 


schematics of inputs and outputs 





EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Vcc Vcc 


Data inputs: Req = 3k81 NOM 
Enable inputs: Reqg=8 kQ NOM 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ee te tee ee eee eet eee eee ete ee 7V 


TMPUt VOINAGB? | i eoers ese erdiele ae ww ed See Sid topline. i: tenibe ota on RUAN Ean ele Cave fee oe EA Ge Be 5.5V 
Continuous total dissipation at (or Below! 25° C fide: -air temperature (see Note 2): J package ....... 1375 mW 

N package ....... 1150mW 
Operating free-air temperature range 6. eet tee eet tees tee eaeeeae OC to 70°C 
Storage temperature range we ee eee tees Dose ecaveecevesttrsess 65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package 2.1... eee ee ee tes 300°C 
Lead temperature 1/16 Inch (1,6 mm) from case for 10 seconds: N package «we ee te te te te ee es 260°C 


NOTES: 1, All voltage values are with respact to the network ground terminal. 
2. For operation above 26°C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/C and the N 
package to 736 mW at 70°C at the rate of 9.2 mW/°C, In the J package, §SN76172 chips are alloy-mounted. 


recommended operating conditions 


Low-level output current, lo 
Operating free-air temperature, TA 





T The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet with common-mode 
output voltage only. 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless other noted) 


VIL Lovwelevel input voltage ee ee 
VIK _ Input clamp voltage 1) =—-18mMmA 


ViH=2V, ViL=08 V, 
VOH High-level output voltage 1H = iL = 
lon =—33 MA 
ViIH=2V, Vit = 0.8 V, 
Vv -level It 
OL Low-level output voltage ig aaah 


WVopil__ Differential output voltage rigs 


R_ = 100 2, See Figure 1 
IVop2! Differential output voltage . 
RL =602, See Figure 1 


Chan e in magnitude of 
AlVopl : is 


differential output voltage 8 


R,., = 60 2 or 100 2, See Figure 1 
Common-mode output voltage 4 


Change in magnitude of 


AlVoc!l 
oc common-mode output voltage 8 


A 


Vo=-7V 
Short-circuit output current Vo=Vcc 
Vo=i2V 


Outputs enabled 
Supply current (all drivers) No load 
Outputs disabled 


+All typical values are at Veco =5 Vand Ta = 25°C, 


SAIVop! and A|Vqcl are the changes in magnitude of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 





Vin ELA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 

top Differential-output delay time ; 35 50 
: = = : RL =602, See Figure 2 

tTp Differential-output transition time 50 75 

t Propagation delay time, low-to-high-level output 16 25 
PLH pagati va 7 g P R, =272, See Figure 3 

tPHL Propagation delay time, high-to-low-level output P44 BT 

tp7H Output enable time to high level R= 1109, See Figure 4 60 80 

tpZL. Output enable time to low level RL =110Q, See Figure 5 30 45 

tpHz Output disable time from high level RL =110 2, See Figure 4 51 75 

tPLZ Output disable time from low level RL = 1102, See Figure 5 18 30 






























PARAMETER MEASUREMENT INFORMATION 


N| 2 
re 





FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 








R, = 


602 OUTPUT 





GENERATOR 
(See Note A) 







C, = 15 pF 
(See Note B) 





wade 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: tp <Sns, te < 5 ns, PRR = 1 MHz, duty cycle = 50%, 
Zo = 50 82. 
B. C, includes probe and stray capacitance. 
C. All diodes are IN916 or IN3064. 


FIGURE 2—DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 


2.3V 





Ry 272 








OUTPUT 





GENERATOR 
(See Note A) 





Cy = 15pF 
(See Note B) “T* 
| a 
ere ea 
. 2 
OUTPUT 
TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—PROPAGATION DELAY TIMES 
ea aa | 








OUTPUT 
Ry = 1102 









| C, = 50 pF 
| (See Note B)} 
1 | 






OUTPUT 


= 3V 
(See Note C) 


| 
tPHZ —<—>4 voit = ON 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4-tpzy AND tpyjz7 


5V 







ftir e 





Ry = 1100 


OUTPUT 






: | C, = 50 pF 
| (See Note B) 
j 
sin’ scm ‘set pa | = 


= 3V 
{See Note C) 







OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 5—tp7, AND tp, 2 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr = 5 ns, ts <5 ns, PRR = 1 MHz, duty cycle = 50%, 
Zout = 50 &. 
B. Cy include probe and jig capacitance. 
C. To test the active-low enable G, ground G and apply an Inverted waveform to G. 
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TYPE SN75172 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE DIFFERENTIAL OUTPUT VOLTAGE 
vs 


vs vs ; 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT OUTPUT CURRENT 




















7 A , 
i 3 § 
$ - $ 
a “ 
; 3 i 
3 r 
5 3 : 
- eo 
: 
\ FI a 
x 1 
3 > 
$ ° 
0 > 0 
0 -20 -40 -60 -80 -100 -120 0 10 20 30 40 50 60 70 80 90 100 
High-Level Output Current — mA loL—Low-Level Output Current—mA IQ — Output Current — mA 
FIGURE 6 FIGURE 7 FIGURE 8 
OUTPUT CURRENT SUPPLY CURRENT SUPPLY CURRENT 
vs VS vs 
OUTPUT VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE 
30 
25 Inputs Open 
< < Output Disabled i 
$ F E oe TaA=25°C / 
Peek ans 
a 3 8 15 Ly 
~ > = / 
8 § & 
3 {| 
Q Q 10 v, 
: : ee aeeee 
; ; J 
0 1 2 3 4 § 6 7 8 0 1 2 3 4 5 6 7 8 
Vo—Output Voltage—V Voc—Supply Voltage—V Voc—Supply Voltage—V 
FIGURE 9 FIGURE 10 FIGURE 11 
TYPICAL APPLICATION 
1/4 SN75173 1/4 SN75174 





1/4 SN75173 UP TO 32 1/4 SN75175 
DRIVER/RECEIVER PAIRS 
e e t 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 


NOTE: The line length should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as 
short as possible. 
FIGURE 12 
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INCORPORATED 5—191 
POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 


INTERFACE 
CIRCUITS 










Meets EIA Standards 
RS-423A 


e Meets CCITT Recommendations V.10, 
V.11 X.26, and X.27 


® Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


e Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 


e 3-State Outputs 





e Common-Mode Input Voltage Range... 


~—12 V to 12 V 
e Input Sensitivity ...+200 mV 
e Input Hysteresis...50 mV Typ 


. 12 kQ Min 
Operates from Single 5-Volt Supply 


e High Input Impedance .. 


e 

i - 

e Plug-In Replacement for AM26LS32 
description 


Low Power Requirements 


The SN75173 is a monolithic quadruple differential 
' tine receiver with three state outputs. It is designed to 
meet the requirements of EIA Standards RS-422A 
and RS-423A and several CCITT recommendations. 
The device is optimized for balanced multipoint 
bus transmission at rates up to 10 megabits per 
second. Each receiver features an active-high enable 
and an active-low enable common to all four receivers. 
It also features high input impedance, input hysteresis 
for increased noise immunity, and input sensitivity 


RS-422A and 


TYPE SN75173 


eer DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12770, OCTOBER 1980 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


ENABLE 
G 


3Y 





FUNCTION TABLE (EACH RECEIVER) 


DIFFERENTIAL INPUTS ca OUTPUT 
A-B 
Vip 2#0.2V 












rrr 


Cala 






y H as 
ip <~-0.2V as L 
H = high level 


L = low level 

X = Irrelevant 

? = Indeterminate 

Z = high-impedance (off) 


of +200 millivolts over a common-mode input voltage range of —12 volts to 12 volts. The SN75173 is designed for 
optimum performance when used with the SN75172 or SN75174 quadruple differential line drivers. 


The SN75173 is characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 
EQUIVALENT OF A OR B INPUT 
~ Vcc 


Vcc 


5-192 


EQUIVALENT OF G OR G INPUT 





TYPICAL OF ALL OUTPUTS 


OUTPUT 
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108C 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vioc.(see-Note tT). sch css che tee Gt eae ee ead eee Gem ees aaa wales 7V 
iInput-Vvoltage, A Or .Bainputs.- 26-93 kin hose ie ES ERNE Ewe EPS Ue eh SESS +25 V 
Differential input voltage (see Note 2) wk ee et ee ee eee eee ee tee ees +25 V 
Enable 1NPUtVOltade.) << 2-2 ay See adie 6 Ow eG eae ek a ee eae bees eS Ee how ee Fhe ee 7V 
LOWw-leVel -OUTDUE CUILENT - 4.4.2.2: Ge ee teats ee a oS eS Ba a Oe PE Se et We ra ees 50 mA 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 3): JPackage ....... 1025 mW 

N Package ....... 1150 mW 
Operating free-air temperature range 6 ww we ee ee ee ee ete eee ee eee 0°C to 70°C 
SLOrade temperature (ANG. eiew edo espe ea ie he deep fe ta pee Bila a ac Meee Med ile ae. Be ER —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J Package ......... cee ee eee ees 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package ........ cc ee cee eee eee 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the J package to 656 mW at 70°C at the rate of 8.2 MW/°C and the N package 
to 736 mW at 70 C at the rate of 9.2 mW/C. In the J package, SN75173 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 4.75 5 5.25 





High-level output current, Ioy Po 400 | HA 
Lowlevel outputcurrent, Ion] 
Operating free-air temperature, Ta 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, and 
operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
ot 











VTH Differential-input high-threshold voltage | Vo=2.7V, lo=-04mA | = 0.2 | OV 
VTL Differential-input low-threshold voltage Vo =0.5V, lo =16mA 

VT 

VIL Low-level enable input voltage 


Te Ee ee ee 
Vi_____Highlevel enable input voltage ee 


—1.5 


V Enable-input clamp voltage l)}=—-18MA 
High-level output voltage Vip = 200 mV 19H = —400 uA 2 


1K 
VOH 
Plon=8mA | SC~t 
VOL Low-level output voltage Vip = —200 mv, OL 
lon=tema | SSCS—CS 
OZ c 
7) 


m 

l High-impedance-state output current Vo = 0.4 V to 2.4 V oe 
ae Other input at OV, Vi=12V eee | 

qual see Note 4 Lk i a TH 

lin High-level enable-input current Vip =2.7V Pt 


He Low-level enable-input current Vip =0.4V = A 


Ti tresistones dP SSCSCS~S~SCSCSCS a 
(085 Short-cireurt output current nO: 
icc Supply current Outputs disabled mA 






m 
m1 






Eb 


V 
A 
A 
A 
A 





Tall typical values are at Voc = 5 V, TA = 25 C 
+The algebraic convention, where the less-positiva (more-negative) limit is designated minimum, is used in this data sheet for threshold voltage 
levels only. 

§ Hysteresis is the difference between the positive-going input threshold voltage, Vy4, and the negative-going input threshold voltage, V-r_. 
See Figure 4, 

{1 Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

NOTE 4: Refer to EIA Standard RS-422A and RS-423A for exact conditions. 
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TYPE SN75173 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER 
tpLH Propagation delay time, low-to-high-level output Vip=—2.5Vto2.5V, Cy_=15pF, 
tPHL Propagation delay time, high-to-low-level output See Figure 1 a aa 
%PZH__Output enable time to high Tevl 

21 
0 





















tPHZ Output disable time from high level CL=5pF, See Figure 2 
ELT Soe Figure 


PARAMETER MEASUREMENT INFORMATION 








tPLZ Output disable time from tow level 











ENERATOR] - 
(see Note A) OUTPUT 
CL = 15 pF 
(see Note b) 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 1— tepLH. tPHL 








rc-——e 7 
| Vcc 
OUTPUT 
2.5V 7 $1 : 2ka 
| l —— —3V 
| (See Note C) | oa 
| tPZH | tPHZ —a] leg 0.5 V a 

: : omaha haa 
| a | Praia 1.3V c $1 closed 

TEST CIRCUIT ‘VOLTAGE WAVEFORMS 


FIGURE 2 — tpyz, tpZ2H 
NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr = te = Ens, 

B. Cy includes probe and jig capacitance. 

Cc. All diodes are in 916 or equivalent. 

D. To test the active low enable G, ground G and apply an inverted input waveform to G. 

amma UE IN eee] 
10€ 
5-194 TEXAS INSTRUMENTS 


INCORPORATED 
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ENERATOR 
(see Note A) 


NOTES: A, 


TYPE SN75173 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 


PARAMETER MEASUREMENT INFORMATION 


Vcc 


TEST CIRCUIT 


Zout =502. 
B. Cy includes probe and jig capacitance. 


ie) 


. Afl diodes are in 916 or equivalent. 


| 
| 
tz. —w baa | 
S2 open | — I Meee 
ee 13V = =1.4V 
me tee VOL 
2 
VOLTAGE WAVEFORMS 


The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle, = 50%, t, = tf = 6 ns, 


D. To test the active low enable G, ground G and apply an inverted input waveform to G. 


FIGURE 3 — tpz_, tpLz 





OUTPUT VOLTAGE 


DIFFERENTIAL INPUT VOLTAGE 


Vo — Output Voltage — V 


0 
—125 —75 





an cae 
-25 0 25 50 75 100 125 
Vip — Differential Input Voltage — mV 


FIGURE 4 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE 
vs 
HIGH-LEVEL OUTPUT.CURRENT 











pass Ne a 
HAN 


Vcc = 5.25 V 







VoH—High-Level Output Voltage—V 


(SeRESaANSEE 


0 
0 —5 —10 -15 —20 —25 —30 —35 —40 —45 -50 
IlOH—High-Level Output Current—mA 


FIGURE 5 


HIGH-LEVEL OUTPUT VOLTAGE 


vs 
FREE-AIR TEMPERATURE 


VOH—High-Level Output Voltage—V 





0 10 20 30 40 50 60 70 80 


Ta—Free-Air Temperature—C 


FIGURE 6 
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5-195 


TYPE SN751/3 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 
LOW-LEVEL OUTPUT VOLTAGE 


VS 
= FREE-AIR TEMPERATURE 
LOW-LEVEL OUTPUT CURRENT 





VoL — Low-Level Output Voltage — V 
VOL—Low-Levet Output Voltage—V 


Vip =-0.2V 
loL=8mA 
10 





0 § 10 15 20 25 30 30 40 50 60 70 80 


toL — Low-Level Output Current — mA Ta—free-Air Temperature—°C 
FIGURE 7 FIGURE 8 
OUTPUT VOLTAGE OUTPUT VOLTAGE 


vs vs 
ENABLE G VOLTAGE ENABLE G VOLTAGE 


wor0av ee 


Load = 8 kQ to ground 





Vip =—0.2V 
Load =1k&toVec 






~Vec= 5.25 V 


ae ee 
= vec= SV Voc =4.75 V 
ES oat let lien 
a a se ee 
Fea (a ae ae se 
ire (a ae ae DE (a 
ee a ee 
es a a (a 
1 


0 
0 0. 5 2 2.5 3 : 
Vj—Enable G Voltage—V Vi—Enable G Voltage—V 


FIGURE 9 FIGURE 10 











Vo—Output Voltage—V 






Vo—Output Voltage—V 










TYPICAL APPLICATION 


1/4 SN75172 1/4 SN75174 








1/4 SN75173 UP TO 32 1/4 SN75175 
DRIVER/RECEIVER PAIRS 
e e e 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 


NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as short as 


possible. 
FIGURE 11 
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#7) INTERFACE TYPE SN75174 
#| CIRCUITS QUADRUPLE DIFFERENTIAL LINE DRIVER 


BULLETIN NO. DL-S 12771, OCTOBER 1980 








Meets EIA Standard RS-422A and CCITT JORN 
Recommendations V.11 and X.27 DUAL-IN-LINE PACKAGE (TOP VIEW) 


® Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


e Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


e@ 3-State Outputs 


© Common-Mode Output Voltage Range ... 
—7 Vto12V 


° Active-High Enables 
e Thermal Shutdown Protection 12 2A 


ENABLE 


e Positive and Negative Current Limiting 





e© Operates from Single 5-Volt Supply 






oe Low Power Requirements 


e Functionally Interchangeable with MC3487 
description 





The SN75174 is a monolithic guadruple differential 


H L 
pe fe fc 
; : ; ‘ : Z 
line driver with three-state outputs. It is designed to 


meet the requirements of E!A Standard RS-422A and H = TTL high level, L= TTL tow level, X = irrelevant, 
CCITT Recommendations V.11 and X.27. The device 2 = high impedance (off) 
is optimized for balanced multipoint bus transmission 


at rates up to 4 megabits per second. Each driver features wide positive and negative common-mode output voltage 
ranges making it suitable for party-line applications in noisy environments. 


The SN75174 provides positive- and negative-current limiting and thermal shutdown for protection from line fault 


conditions on the transmission bus tine. Shutdown occurs at a junction temperature of approximately 150°C. This 
device offers optimum performance when used with the SN75173 or SN75175 quadruple differential line receivers. 


The SN75174 is characterized for operation from O°C to 70°C. 
schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Voc 


OUTPUT 


Data Inputs: Req = 3 kQ. NOM 
Enable Inputs: Req = 8 k&& NOM 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER . 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; Ver (see Noted): soos separ s MAS AM ee A a ee WS LE Wine WG A ae ee oo 7V 
IROUE VOITADG. Sea 8 4 ata ee ede aS ae ee a a Ph ae EO eet ES OLE LE S OO R sana “SV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage ....... 1375 mW 

N package ....... 1150 mW 
Operating free-air temperature range wk eee eee eens 0°C to 70°C 
Storage temperature range 6... ec eet eee ee eee —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J package... 1... eee ee ee ee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N package «1... eee ee ee ee 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, derate the J package to 880 mW at 70°C at the rate of 11 mW/°C and the N 
package to 736 mW at 70 C at the rate of 9.2 mW/*C. In the J package, SN75174 chips are alloy-mounted. 


recommended operating conditions 
Supply voltage, Vcc : 
Common-mode output voltage, Voc —7 


Low-level output current, IOL 
Operating free-air temperature, Ta - 0 70 


















tthe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used in this data sheet with common-mode 
output voltage only. 
electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 


(unless other noted) 


PARAMETER TEST CONDITIONS 
[ica canna ne eee) 


VIL Low-level input voltage 
VIK Input clamp voltage l)}=-18mA 


i ViH=2V, ViL=0.8V, 
VOH High-level output voltage 
loH = —33 mA 
VIH=2V Vip = 0.8 V, 
VOL Low-level output voltage tH=2V, 1 
lol =33 mA 


IVop1l Differential output voltage 


: . R_ = 1002, See Figure 1 
iVop2! Differential output voltage - 
RL =602, See Figure 1 


AlVon! Change in magnitude of 
oD differential output voltage 8 : 
Ri =60 2 or 100 2, See Figure 1 
Voc Common-mode output voltage 4 
Change in magnitude of 


AlVocl 
oc common-mode output voltage 8 


iin ___Highevel input curren Sa = ed 


Vo=—7V 


Short-circuit output current Vo=Vcc i 


Vo=12V 


: Outputs enabled 38 60 
Supply current (all drivers) No load - mA 
Outputs disabled 18 40 





¥ Atl typical values are at Veco =5 Vand Ta= 25°C, 

8 AlVop! and A]Vqcl are the changes in magnitude of Vop and Voc, respectively, that occur when the input is changed from a high level to 
a low level. 

{in EIA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP UNIT 
| tpp _——=Differential-outputdelay time Differential-output delay time 
22 ; : RET RL =602, See Figure 2 
tTp Differential-output transition time a ae 


t Propagation delay time, low-to-high-level output 
PLH pag Y g P RL = 272, See Figure 3 
tPpHL Propagation delay time, high-to-low-level output | 44 BB 


MAX 
5 50 
0 75 
16 
0 80 
0 45 
1 75 
18 30 
















tp2. Output enable time to low level RL =110Q, See Figure 5 


tPHZ Output disable time from high level Ri = 1102, See Figure 4 | BT 
tPLZ Output disable time from low level Ry, = 1102, See Figure 5 | 18 30] 


5 
tpZH Output enable time to high level RL = 1102, See Figure 4 
5 























PARAMETER MEASUREMENT INFORMATION 





FIGURE 1—DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 





602 OUTPUT top-—lee} Leek top 













GENERATOR 
(See Note A) F 






CL = 15 pF 


J CL 
= Ge ee ce 3 | (See Note B) 





TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: tp <5 ns, t¢ <5 ns, PRR =1 MHz, duty cycle = 50%, 
Zo = 50 2. 
B. Cy includes probe and stray capacitance. 
C. All diodes are IN916 or IN3O64. 


FIGURE 2—D!IFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 
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TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 








Ru =272 


OUTPUT 






GENERATOR 
(See Note A} 





(See Note B) T 


j 
| 
| 
i C, = 15 pF 
! 
! 
! 
J 


OUTPUT 





TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 3—PROPAGATION DELAY TIMES 







OUTPUT 









RL= 1102 





1 Cy = 50 pF 
j (See Note B) 
GENERATOR [rn -l 
(See Note A) 


OUTPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 4—tp2,; AND tpyz 


5V 
J 
RL= 1102 jat—tpz_—sel 





a 


| C, = 50 pF 
| (See Note B) 
pa el aioe te J 








OUTPUT 


5V 






OUTPUT 


a a VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 5—tpz, AND tpi 2 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, trp S5ns, te <5 ns, 
Z, = 50 &.- 
B. C, includes probe and stray capacitance. 





1080 


5-200 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE SN75174 
QUADRUPLE DIFFERENTIAL LINE DRIVER 


TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE DIFFERENTIAL OUTPUT VOLTAGE 


vs vs vs 
HIGH-LEVEL OUTPUT CURRENT ; LOW-LEVEL OUTPUT CURRENT OUTPUT CURRENT 


VOH — High-Level Output Voltage—V 
VoOL—Low-Level Output Voltage—V 
Vop — Differential Output Voltage — V 





0 0 
0 -20 -40 -60 -80 -—100 ~120 0 20 40 60 80 100 120 °0 10 20 30 40 50 60 70 80 90 100 
High-Level Output Current — mA Io —Low-Levet Output Current—mA IQ — Output Current — mA 
FIGURE 6 FIGURE 7 FIGURE 8 
OUTPUT CURRENT SUPPLY CURRENT SUPPLY CURRENT 
VS vs vs 
OUTPUT VOLTAGE SUPPLY VOLTAGE SUPPLY VOLTAGE 


sliced ee deol 
Outputs Enabled i ee {Inputs Open 
i ee aioe ied 


TA=25C 


Output disabled i 
Ta =25°C 





Ta = 25°C 


IQ—Output Current—pA 
§$cc—Supply Current—mA 
icc—Supply Current—mA 








—50 0) 
~25 -20-15-10 -5 0 5 10 15 20 25 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 3 
Vo—Output Voltage—V Vcc—Supply Voltage—V Vec~Supply Voltage—V 
FIGURE 9 FIGURE 10 FIGURE 11 
TYPICAL APPLICATION 
1/4 SN75173 1/4 SN75174 











1/4 SN75173 UP TO 32 1/4 SN75175 
DRIVER/RECEIVER PAIRS 
e e e 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 


NOTE: The line Jength should be terminated at both ends in its characteristic impedance. Stub lengths off the main line should be kept as 
short as possible. 
FIGURE 12 


Fn I EN a LR | 
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INTERFACE 
CIRCUITS 


Meets EIA Standards 
RS-423A 


e Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 


e Meets EIA Subcommittee TR30.1 Draft 
Standard PN1360 (as of April 1980) 


e Designed for Multipoint Bus Transmission 
on Long Bus Lines in Noisy Environments 


e 3-State Outputs 


RS-422A and 


e Common-Mode Input Voltage Range... 
—12 V to 12 V 


e Input Sensitivity ...+200 mV 

e Input Hysteresis...50 mV Typ 

~ 12 kQ Min 
@ Operates from Single 5-Volt Supply 


e High Input Impedance. . 


e Low Power Requirements 


e Plug-In Replacement for MC3486 
description 


The SN75175 is a monolithic quadrupled differential 
line receiver with three-state outputs. It is designed to 
meet the requirements of EIA Standards RS-422A 
and RS-423A and several CCITT recommendations. 
The device is optimized for balanced multipoint 
bus transmission at rates up to 10 megabits per 
second. Each receiver features two active-high enables, 
each common to two receivers. It also features high 
input impedance, input hysteresis for increased noise 


TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12772, OCTOBER 1980 





JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


ENABLE 
















FUNCTION TABLE (EACH RECEIVER) 
DIFFERENTIAL INPUTS 
A-B 


OUTP 
Y 
Vip 20.2 V 


-02V<Vip<02V 
Vip <=02V oss 
ce CaaS Ge Gale ee ae 


H = high level, L = low level, ? = indeterminate, 
X = irrelevant, Z = high impedance (off) 





immunity, and input sensitivity of £200 millivolts over a common-mode input voltage range of —12 volts to 12 volts. 
The SN75175 is designed for optimum performance when used with the SN75172 or SN75174 quadruple differential 


line drivers. 


schematics of inputs and outputs 


EQUIVALENT OF EACH AOR 8B INPUT 
Vcc 


Vcc 





EQUIVALENT OF EACH ENABLE INPUT 


TYPICAL OF ALL OUTPUTS 


Vcc 
852 
NOM 


OUTPUT 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1)  ...... BRB in Se chad Sah la, tec Rie re BS dais Use cic a ey tha perp tag et ae fetes aa ace eee 7V 
Input Voltage; Bor BIN Puls: - 26.5 ge ecg aed & Se Hoare ahaa eine heed aa ede e yoe re e ae eea eee  e +25 V 
Differential input voltage (see Note 2) 6 ee es Was jana, oth ota Vt ieten ade ee a A +25 V 
EltaDIGINPUtVOldGes 6.5 leone arp Acca eal oe a OS ee OM oh Ree EP ee BAO BORA ES 7V 
EOW-lEVEl-OUTDUTCURFENE (ede foe Geta ek wae WA ia OS he ae RE eS EWR EME Gre ed 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): JPackage ........ 1025 mW 

N Package ....... 1150 mW 
Operating free-air temperature range 6 we ee eee ee eee ee ee tee 0°C to 70°C 
Storage temperature ranGes: carbide ha een BASS CER ORK Oa ee ES PAE ERO —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: J Package 1.2... 1... ee ee ee ee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: N Package ......... 2... eee eee eee 260°C 


NOTES: 1. All voltage vafues, except differential input voltage, are with respect to network ground terminal. 
2. Differential-Input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the J package to 656 mW at 70°C at a rate of 8.2 mW/°C and the N package 
to 736 mW at 70°C ata rate of 9.2 mW/°C. tn the J package, SN75175 chips are glass-mounted. 


recommended operating conditions 
















[High-level output eurents oH SOO 
[Lowievel outputcurrenty igh SSSSCSCSCSCSCSCSCSCSSSSSCSSSSSdSC 


electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, and 
operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
H Differential-input high-threshold voltage | Vo = 2.7 V, lo = -0.4mA 
L : ae 















VT+—-VT— Hysteresis & 


VT i 
VT Differential-input low-threshold voltage | Vo = 0.5 V, lo =16mA V 
y i aes 








1 
Vik Enable-input clamp voltage l}=-18mMmA 
VOH High-level output voltage Vip=200mV, IoH=—400HA, See Figure1| 2 
loL=8mMmA 
Low-level output voltage Vip = —200 mV, See Figure 1 


loz High-impedance-state output current V0 =04Vt02.4V +20 | uA 
l 
| 





VOL 












ot ane Other input at OV, Vjp=i2V 
| Line input current mA 
See Note 4 Vi=—7V 
lH High-level enable-input current VIH=2.7V 
Low-level enable-input current ViL=0.4V P1000 | 
Icec Supply current Outputs disabled 


TAI typical values are at Voc =5 V,TA=25 C 

tthe algebraic convention, where the less-positive (more-negative) limit is designated as minimum, is used in this data sheet for threshold voltage 

levels only. 

8 Hysteresis is the differance between the positive-going input threshold voltage, V+, and the negative-going input threshold voltage, Vy_. 
See Figure 4. 

{ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

NOTE 4: Refer to EIA standards RS-422A and RS-423A for exact conditions. 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MiN TYP MAX | UNIT 
tPLH Propagation delay time, !ow-to-high-level output CL=15pF, See Figure 2 | 2285] ns 
PHL Propagation delay time, high-to-low-level output Pe ie 
tPZH Output enable time to high level CL = 15 pF, Seo Freitas ene ee eee 


PARAMETER MEASUREMENT INFORMATION 














tPLZ Output disable time from low level 











FIGURE 1-Voy- Vot 













GENERATOR 
(see Note A) 





OUTPUT 





Cy = 15 pF 
(see Note B) 


15V 


om OUTPUT 
2V 





TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 2—PROPAGATION DELAY TIMES 


NOTES: A. The Input pulse Is supplied by a generator having the following characteristics: PRR + 1 MHz, duty cycle = 50%, t, = te = 6 ns, 
Zout =50M0. 


B. C, includes probe and stray capacitance. 





5-204 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 


swi 





OUTPUT sw2 


O—5V 





(see Note C) 











% (see Note B) 
sw3 
GENERATOR — 
(see Note A) 
TEST CIRCUIT 
*pzt 
‘PZH 3Vv 
3V 
INPUT —— 15V 
INPUT —— 15 SWito1sVv ) SW1to-1.5V 
| SW2 open =|- ~~ OV SW2 closed 
——-— gy SW3 closed " SW3 open 
—>| le—tezy —>| [ez 
| 
I Von t —-*45V 
OUTPUT —— 15V OUTPUT —- 15V 
—_—— — OV Vor 
tpy2 tprz 
av 3V 3V | 
INPUT 15 ¥ SW1 to 1B V INPUT 15V SW1t0-1.5V 
| SW2 closed ; oad 
I L.— — gy SW3closed | gy SW3clowd 
—>| — le—-tpyz { 
| —>] je truz 
I on OUTPUT | 
OUTPUT —.. — —-— 06V 
ae LAV Voi 


VOLTAGE WAVEFORMS 
FIGURE 3—ENABLE AND DISABLE TIMES 


NOTES: A. The input pulse is supplied by a generator having the foliowing characteristics: PRR + 1 MHz, duty cycle = 50%, t, = tz = 6 ns, 
B. Cy includes probe and stray capacitance 


C. All diodes are 1N916 or equivalent, 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 
vs 
DIFFERENTIAL INPUT VOLTAGE 









, 
eS cso ie aa 
= {| Ie If vice| [vic {| 
g ii 12V ley 
S Vie es 
g bel ea 
5 
i: ihitcee 
$ AD tae 
| 








ya a | kU 
oie 100-75-50-25 0 25 50 75 100 125 
Vip — Differential Input Voltage — mV 


FIGURE 4 
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HIGH-LEVEL OUTPUT VOLTAGE 


vs 
HIGH-LEVEL OUTPUT CURRENT 











INE eee 
SRN aia mie 
voc 4784 ISA LE 
et 
‘ea eeeeNVEs 
O —5 -10-15 ~20 -25-30 -35 —40 —45-50 
lOH—High-Level Output Current—mA 






VoH—High-Level Output Voltage—V 





FIGURE 5 


VOH—High-Level Output Voltage—V 
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HIGH-LEVEL OUTPUT VOLTAGE 
vs 
FREE-AIR TEMPERATURE 


eae ee (a a 
Vec=5V Redes les hes | 
Vip = 0.2 V 





Qo 
0 10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—C 


FIGURE 6 
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TYPE SN75175 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 





TYPICAL CHARACTERISTICS 


LOW-LEVEL OUTPUT VOLTAGE 


LOW-LEVEL OUTPUT VOLTAGE 
vs 


vs 
FREE-AIR TEMPERATURE 
LOW-LEVEL OUTPUT CURRENT 















fl 7 
§ B 
: 3 
2 g 
3 6 
< 7 
z 
5 § 
] 4 
3 2 
> 
°5 40203040 606070 80 
lOL ~ Low-Level Output Current — mA Ta—Free-Air Temperature—°C 
FIGURE 7 FIGURE 8 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
ENABLE VOLTAGE ENABLE VOLTAGE 
6 
meray Tweedy [rare 
Load = 8 k22 to ground s(—_1____}}|_ Load = 1k. to Vee 
_ I on 28% 
Vcc = 5.25 V Vcc = 4.75 V A 
7 ee Tae a ET > 
g Vec*5V Vases 2 4 
3 ' = 
: Cie a 
g a 
é 5 
aa: 
5 8 
1 
0 
0 0.5 1 1.5 2 25 3 
V\—Enable Voltage—V V}—Enable Voltage—V 
FIGURE 9 FIGURE 10 
1/4 SN75172 1/4 SN75174 





UP TO 32 





1/4 SN75173 1/4 SN75175 
DRIVER/RECEIVER PAIRS 
e e e 
1/4 SN75172 1/4 SN75173 1/4 SN75173 1/4 SN75174 
FIGURE 11 
NOTE: The line should be terminated at both ends in its characteristic Impedance. Stub lengths off the main line should be kept as short as 
Possible. 
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INTERFACE TYPE SN75176 
CIRCUITS DIFFERENTIAL BUS TRANSCEIVER 


BULLETIN NO. DL-S 12790, OCTOBER 1980 





JG OR P 
DUAL-IN-LINE PACKAGE 


e Bidirectional Transceiver 


@ Meets EIA Standard RS-422A and CCITT (TOP VIEW) 
Recommendations V.11 and X.27 | 
@ Meets EIA Subcommittee TR30.1 Draft aePire teas 


Standard PN1360 (as of April 1980) 


e Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


e 3-State Driver and Receiver Outputs 
@ Individual Driver and Receiver Enables 


e Wide Positive and Negative Input/Output 
Bus Voltage Ranges 


@ Driver Output Capability ...+60mA Max 

e Thermal Shutdown Protection 

e@ Driver Positive and Negative Current 
Limiting 


e Receiver Input Impedance... 12kQ Min 





e Receiver Input Sensitivity ...+200 mV 







@ Receiver Input Hysteresis...50 mV Typ 


INPUT ENABLE OUTPUTS 
D DE po AUB 





e Operates from Single 5-Volt Supply 


e Low Power Requirements 


description 


The SN75176 differential bus transceiver is a mono- 
lithic integrated circuit designed for bidirectional data 
communication on multipoint bus transmission lines. 





It is designed for balanced transmission lines and Vip #0.2V 
meets EIA Standard RS-422A, the EIA Subcommittee —0.2V< Vip <02V 
TR30.1 Draft Standard PN1360, and CCITT Recom- | MID 02M 
mendations V.11 and X.27. : 
H = high level, L = low tevel, ? = indeterminate, 
The SN75176 combines a three-state differential line X = irrelevant, Z = high impedance (off) 


driver and a differential-input line receiver both of 

which operate from a single 5-volt power supply. The driver and receiver have an active enable that can be externally 
connected to function as a direction control. The driver differential-outputs and the receiver differential-inputs are 
internally connected to form differential input/output (1/0) bus ports that are désigned to offer minimum loading 
to the bus whenever the driver is disabled or Vcc = O volts. These ports feature wide positive and negative common- 
mode voltage ranges making the device suitable for party-line applications. 


The driver is designed to handle loads up to 60 milliamperes of sink or source current. The driver features positive- and 
negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal shutdown is 
designed to occur at a junction temperature of approximately 150°C. The receiver features a minimum input 
impedance of 12 kQ, an input sensitivity of +200 millivolts, and a typical input hysteresis of 50 millivolts. 


The SN75176 can be used in transmission line applications employing the SN75172 and SN75174 quadruple 
differential line drivers and the SN75173 and SN75175 quadruple differential line receivers. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF A AND B 1/O PORTS TYPICAL OF RECEIVER OUTPUT 
——— Vcc Vec 


85 2 
NOM 


OUTPUT 


Driver Input: Reg = 3 k82 NOM 
Enable Inputs: Req =8 k92 NOM PORT 


INPUT/OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, Vcc (see Note 1)... ee ee eee dasa ddichs aes Soave ae Mt eats ai aiia asa as Cees Bed taiee ese ar Gris 7V 
Voltage atany busterminal .......0. cece er eeeee Beesat aa ena eas Aa a ea ara ere cers —10V to 15V 
Enable input voltage ....... ccc ee tee eee pte sd ohn ed ee nen ACE Ore al Saree AR OS ». 55V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JGPackage ....... 825 mW 

P Package ....... 1000mW 
Operating free-air temperature range ........ ike Siew ea hae ates sng y ted Me ane ate ie Sia a tee tag 0°C to 70°C 
Storage temperature range ...... eee eee eee seated Se aie Seats ite ae anata aedhane aoaerae aoetautate —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for GO seconds: JG Package ....... cece eee veveese 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P Package ...... sei vbcias eon Shes: .. 260°C 


NOTES: 1. All voltage values, except differential input/output bus voltage, are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mW/°C and the 
P package to 640 mW at 70°C at the rate of 8.0 mW/°C. In the JG package, SN75176 chips are glass-mounted. 


recommended operating conditions 












Supply voltage, Vcc 4.75 : 
Voltage at any bus terminal (separately or common-mode), Vy or Vic _7t 12 


. * : 


Differential input voltage, Vjp {see Note 3) 


High-level output current, !oH 


| 
, 
Operating free-air temperature, Ta 


tThe algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used In this data sheet for common-mode 
input voltage and threshold voltage levels only. 


Low-level output current, Io° 


NOTE 3: Differential-input/outout bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B. 
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TYPE SN751/6 
DIFFERENTIAL BUS TRANSCEIVER 





DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 


man 
[Vin Hishever input vonage ip 
P Vit __towlevelinputvoltage | SCSCSCS~S~CSC*S 


H Se eae 
IK ee el 
VOH High-level output voltage VIH=2V, Vit =0.8V, 3.7 
loH = —33 mA 










TypPt 









V Low-level output voltage Vin =2V, Vit = 0.8 V, 


lol =33 mA 


Vop1! _ Differential output voltage Me 2V0p2 


Vop2! _—séDifferential output voltage Be Oe, eee F laste Y zs at 
Ru = 54Q, See Figure 9 1.5 2.4 


AlVop! Change in magnitude of 
















differential output voltage* 
Voc Common-mode output voltage 8 Ry =54Q2or 1002, See Figure 9 ie 2 
AlVoc! Change in magnitude of 

common-mode output voltage+ 


Output disabled, Vo=12V 
lo Output current . - mA 


Ti ___Hightevel inputcawent | a2avSSCSC~SSCSCSSSSSCSCSCSCO 
Vo=-7¥ = t80 | 
Vo= Vcc 


lcc Supply current (total package) No load Outputs enabled 35 mA 


t { 
T All typical values are at Veco =5 Vand Ta® 25°C. 
#ANMop! and A Voc! are the changes In magnitude of Vop and Voc. respectively, that occur when the input is changed from a high level 
to a low level. 
$in ESA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 
NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 






















Short-circuit output current 





los mA 














driver switching characteristics, Voc = 5 V, Ta = 25°C 
top _Differentiai-output delay time i ea 
ee ee eee 
tPLH Propagation delay time, low-to-high-level output ee ee 
ecm | AMO torent |—~ aoe 
i 











tpz~_ Output enable time to low level RL =1102, See Figure 14 
tpHz Output disable time from high level Ri = 1102, See Figure 13 


tpLz Output disable time from low level RL=110Q, SeeFigure14 | 18 30 | ns | 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP? MAX 


. 
VieaVy Hvteeisé CSCS 
[Vin ___High-tevel enable inputvolts =f SCSCSCSCS~SCSSCSCSS 
Vi, ___towslevel enable inputvottage if SSCS 
Vip = 200™mV, IOH= 400A, See Figure 10 
See Figure 10 
Other input = 0 V, 
See Note 4 
High-level enable-input current 


ri Input resistance er ee eee 


tputs enabled 
lec Supply current (total package) No load 
Outputs disabled 


T All typical values are at Vcg = 5 V, Ta = 25°C. 


¥ The algebraic convention, where the less-positive (more-negative) limit Is designated minimum, is used In this data sheet for common-mode 
input voltage and threshold voltage levels only. 


UNIT 


< 


50 





NO 
~J 


I 
=) 
N 
—& 
+ 
N 


a 
oO 









Oo 


| 
ty Line input current 






EE 
bi > 


12 


x 
-e) 





=| 


3 /F = 


rm) 
oO 
s 


§ Hysteresis is the difference between the positive-going input threshold voltage, V+, and the negative-going input threshold voltage, V7_. See 
Figure 4. 


NOTE 4: This applies for both power on and power off. Refer to EIA Standard RS-422A for exact conditions. 
receiver switching characteristics, Voc =5 V, Tp = 25°C 


PARAMETER TEST CONDITIONS M 
tpLH Propagation delay time, low-to-high-level output Vip =—2.5 V to 2.5 V, a ee io 
tpHL Propagation delay time, high-to-low-level output CL = 15 pF, See Figure 15 27 35 J ons | 

le time to high level 13 30 

tpzH Output enable time to high leve CL = 15pF, See Figure 16 | ons | 













tpz_ Output enable time to low level 
tpHz Output disable time from high level ; 

= F 1 
tpLz Output disable time from low level CL-5pF, See Figure 16 


TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE DRIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs vs vs 
ORIVER HIGH-LEVEL OUTPUT CURRENT DRIVER LOW-LEVEL OUTPUT CURRENT DRIVER OUTPUT CURRENT 
5 












VoH — High-Level Output Voltage—V 
VoL — Low-Level Output Voltage — V 





Vop — Differential Output Voltage — V 





5 
%5 —20 -40 -60 -80 -100 -120 0 20 40 60 80 100 120 °6 10 20 30 40 50 60 70 80 90 100 
High-Level Output Current —mA lou — Low-Level Output Current ~ mA lo — Output Current — mA 
FIGURE 1 FIGURE 2 FIGURE 3 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE 


vs 
DIFFERENTIAL INPUT VOLTAGE 


Vo — Output Voltage — V 





—125 ~75 -25 0 25 50 75 100 125 
Vip — Differential Input Voltage — mV 


FIGURE 4 


RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
VS 


vs 
RECEIVER HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE 


PEE pe 
5 
SNS 
SNS 
CT Neer 
Seva 
ran” NRT 
Bae Nee 
CPP NSS 


0 
0 -—5 —10 -15 —20 —25 —30 —35 —40 —45—50 0 10 20 30 40 50 60 70 80 


5 













Vcc =5V 
Vip =0.2V 
lOH = —440 vA 


VoOH—High-Level Output Voltage—V 
VOH—High-Level Output Voltage—V 





loH—High-Level Output Current—mA Ta—Free-Air Temperature—C 


FIGURE 5 FIGURE 6 


LOW-LEVEL OUTPUT VOLTAGE 


RECEIVER LOW-LEVEL OUTPUT VOLTAGE “é 


- FREE-AIR TEMPERATURE 
RECEIVER LOW-LEVEL OUTPUT CURRENT 
0.6 


Voi — Low-Level Output Voltage — V 
VoL—Low-Level Output Voltage—V 











°5 30 40 50 60 70 80 
lo_ — Low-Level Output Current — mA Ta—Free-Air Temperature— C 
FIGURE 7 FIGURE 8 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 





Ro Vip 
2 
Re 
> Voc Ov 
FIGURE 9—DRIVER Vop AND Voc FIGURE 10—RECEIVER Voy AND Vg, 





eee 
INPUT ied a 


L 
60:2 OUTPUT 
obs Mp Sa 






GENERATOR 







(See Note A) os 
90% esa 
c C, = 15 pF OUTPUT | 0% 50% 
= . | (See Note B) ae! ea 5V 
= _ | i 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 11—DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 


2.3V INPUT 1.5 V 1.5 V 
| | OV 
















tp tPHL 
penn ERE Non 

Sone 23v ) %23Vv 
OUTPUT VoL 

GENERATOR \ 
(See Note A) CL = 15 pF be—mj}—t t 

(See Note B) pe: ee Vo 

= 3V | re 2.3V 2.3V 
= wom = = VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 12—DRIVER PROPAGATION TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t, < 6 ns, te <6 ns, 


B. Cy includes probe and jig capacitance. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 













——— —3V 
OVor3V OUTPUT ItNPUT t.5V 15V 
l I ov 
C_ = 50 pF Rx = 1102 bea—t>}—tPZH l b 
(See Note B) — —&£ VOH 
GENERATOR 5 ¥ 
(see Note A) OUTPUT ° 0.5V 


TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 13-DRIVER ENABLE AND DISABLE TIMES 


5V 













RL= 1100 pur 








OUTPUT | 
etPZ Le] | oy 
Cy. = 50 pF I | 
(See Note 8) | | 
tp 
oa ellen 502 1 OUTPUT . le ar 
= 2.3V ce 
= a | =VoL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 14—-DRIVER ENABLE AND DISABLE TIMES 













GENERATOR 
(see Note A) 


OUTPUT 








CL = 15 pF 
(see Note B) 


1.5V 





0V 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 15—RECEIVER PROPAGATION DELAY TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t, < 6 ns, tg < 6 ns, 
Zout = 50 2. 
B. C, includes probe and jig capacitance. 
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TYPE SN75176 
DIFFERENTIAL BUS TRANSCEIVER 





PARAMETER MEASUREMENT INFORMATION 


$1 


O—SsV 





GENERATOR 
(see Note A) 


'e2H *PZL 

















INPUT > —718V $110 1.8V gael ea ey 
| open | $1to-1.5V 
gy: So closed | OV S2closed 
—?>| Je—tpzy | : $3 open 
| r —>,; |e—tpzL 
| dd Leer 45V 
OUTPUT —— 15V | 
Os its aes. ly OUTPUT ace Peay 
Vor 
INPUT $1to-1.5V 
$1to 1.5V S2 closed 
S2 closed $3 closed 


S3 closed 





VoL 
———213V 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle ~ 50%, t, = te = 6 ns. 
B. CL includes probe and stray capacitance, 
C. All diodes are 1N916 or equivalent. 
FIGURE 16—RECEIVER ENABLE AND DISABLE TIMES 





TYPICAL APPLICATION 
SN75176 SN75176 
UP TO 32 
TRANSCEIVERS 
e @ e 
SN75176 SN75176 


NOTE: The line length should be terminated at both ends in its characteristic impedance. Stubs lengths off the mainline should be kept as 
short as possible, 


FIGURE 17 
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2o] INTERFACE TYPES SN75177, SN75178 


CIRCUITS DIFFERENTIAL BUS REPEATERS 


BULLETIN NO. DL-S 12793, OCTOBER 1980 





o Meets EIA Standard RS-422A and CCITT SN75177 ...JG or P 
Recommendations V.11 and X.27 DUAL-IN-LINE PACKAGE 
; ; (TOP VIEW) 
© Meets ELA Subcommittee TR30.1 Draft BUS INPUT BUS OUTPUT 


Standard PN1360 (as of April 1980) 


e@ Designed for Multipoint Transmission on 
Long Bus Lines in Noisy Environments 


© 3-State Outputs 

© Bus Voltage Range...—7 V to 12 V 

° Positive and Negative Current Limiting 

e Driver Output Capability ...60mA Max 





e@ Driver Thermal Shutdown Protection 


o Receiver Input Impedance... 12kQ Min SN75178 ...JG or P 
DUAL-IN-LINE PACKAGE 
eo Receiver Input Sensitivity ... +200 mV (TOP VIEW) 


eo Receiver Input Hysteresis...50mV Typ 
© Operates from Single 5-Volt Supply 


o Low Power Requirements 


description 


The SN75177 and SN75178 differential bus repeaters 
are monolithic integrated devices each designed for 
one-way data communication on multipoint bus 
transmission lines. These devices are designed for 
balanced transmission bus line applications and 
meet EIA Standard RS-422A, EIA Subcommittee 
TR30.1 draft Standard PN1360, and CCITT Recom- SN75177 FUNCTION TABLE 
mendations V.11 and X.27. Each device is designed ENABLE 
to improve the performance of the data communica- A-B G Z 
tion over long bus lines. The SN75177 and SN75178 Vip = 0.2V L 
are identical except for the enable inputs, which are —0.2V<Vip<0.2V f ? 
H 
Zz 





complementary, that is, on the SN75177 it is active- Vip <0.2V 

high and on the SN75178 it is active-low. These x 

complementary enables allow the devices to be used 

; : re : hes fe SN75178 FUNCTION TABLE 
in pairs for bidirectional communication. 


DIFFERENTIAL INPUTS | ENABLE 
The SN75177 and SN75178 feature positive- and A-B G 





negative-current limiting and three-state outputs Vip>0.2V H 
for the receiver and driver. The receiver features high ~02V <Vip<02V ? 
input impedance, input hysteresis for increased - Vip <0.2V L 
noise immunity, and input sensitivity of £200 milli- x Zz 





volts over a Common-mode input voltage range of 
—12 volts to 12 volts. The driver features thermal 
shutdown for protection from line fault conditions. 
Thermal shutdown is designed to occur at a junction temperature of approximately 150° C. The driver is designed to 
drive current loads up to 60 milliamperes maximum. 


H = high tevel, L = low level, ? = indeterminate, 


X = irrelevant, Z = high impedance (off) 


The SN75177 and SN75178 are designed for optimum performance when used on transmission buses employing the 
SN75172 and SN75174 differential line drivers, SN75173 and SN75175 differential line receivers, or SN75176 differ- 
ential bus transceiver. 


Copyright © 1980, Texas Instruments Incorporated 
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schematics of inputs and outputs 


EQUIVALENT OF DRIVER OR ENABLE !NPUT 
Vcc 


TYPICAL OF ALL DRIVER OUTPUTS 


OUTPUT 
—an on GND 


Driver input: Req=3k2 NOM 
Enable input: Req = 8k2 NOM 


EQUIVALENT OF EACH RECEIVER INPUT 
Vcc 


TYPICAL OF ALL RECEIVER OUTPUTS 


85 22 
NOM 
OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


16.8 kf 





Supply voltage, Vcc (see Note 1) 2... ee ee es Beslan cin aks aeies vhs Ce Rocah ao a ae ase ae eae ae 7V 
Voltage at any busterminal . 2... ee ee ee te eee ee te eee eee ee ees —10 Vto 15V 
Differential input voltage (see Note2)  .........00% ii eeu BOs ace ab, wot ee ee ice eM wr +25 V 
Enable sJNPUt VOllage: 6 ¢4.2%.4 cS ooo ae GA ee Be OR oe Se a OR ee hee 5.5V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): JG Package ........ 830 mW 

P Package ........ 1000 mW 
Operating free-air temperature range ...... cc ee ee ee we ee ee sscieetus tind Rik ketene eee O°C to 70°C 
Storage temperature range 6... ke ce ee cc eee een ee teen ee eereeaas —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG Package ......-...00 2c cc eeuee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P Package .......-...-.-00. ce eeees 260°C 


NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Differential-Input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25° C free-air temperature, derate the JG package to 528 mW at 70° C at the rate of 6.6 mW/® C and the P 
package to 640 mW at 70° C at the rate of 8.0 mW/°C. In the JG package, $N75177 and SN75178 chips are glass-mounted. 


‘recommended operating conditions 


Supply voltage, Vcc 





| Driver 0 | mA 
laiiae emathS S 


Fuca | [Driver CTC 

w-level output current, - 

ibid Reae een teat fReceiver CT CSC~*~*«éS*CS 
Operating free-air temperature, TA 0 70 


tThe algebraic convention, where the less-positive (more-negative) JimIt Is designated minimum, is used in his data sheet for common-mode 
input voltage and threshold voltage. 
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DRIVER SECTION 


driver electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 








UNI 


PARAMETER Min TWF MAX 
Vi___Lowrleve input voltage a 































VOH High-level output voltage VIH=2V, ViL= 9.8 V, 3.7 V 
lOoH = —33 mA 
VOL Low-level output voltage VIH = 2V, Vit 7 0.8 V, V 
lol =33 mA 
Vop1! _ Differential output voltage ptorO 2Vop2 
Vop2! Differential output voltage ab 10, See Figure 9 7 27 Vv 
Ru = 542, See Figure 9 
A\Vop! Change in magnitude of +0.2 V 
differential output voltage* 
Voc Common-mode output voltage 8 Ri = 542 or 1002, See Figure 9 (a 
AlVoc! Change in magnitude of +0.2 Vv 
common-mode output voitage+ 





Thin Highievel inpurcuent | vis2aV SSCS SSCSCSCSCS~«O 
ii, __towslevel input eurent «dis OaV SSCS SSSSCS~ 8B | A 
Vo=-7V 180 

Vo= Veo | me 


Vo=12V 


Icc Supply current (total package) No load Outputs enabled mA 


t All typical values are at Veg = 5 V and Ta = 25 C. 
FAMop! and A lVoclare the changes in magnitude of Vop and Voc. respectively, that occur when the input is changed from a high level 


to a low level, 
$in ELA Standard RS-422A, Voc, which is the average of the two output voltages with respect to ground, is called output offset voltage, Vos. 


















Short-circuit output current 





los 











driver switching characteristics, Veg = 5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 
top Differential-output delay time a ee 
tTp Differential-output transition time lee abun, ps 
tpL Propagation delay time, low-to-high-level output a ee oe 
tpHt Propagation delay time, high-to-low-level output RL= 272, See Figure 12 a ee 












tpz_ Output enable time to low level RL = 1102, See Figure 14 a a 
tptyz Output disable time from high level RL = 1102, See Figure 13 
tpLz Output disable time from low level Ry. = 1109, See Figue14 | 18 30 | 


50 
tp7H Output enable time to high level Ri = 1100, See Figure 13 60 80 
1 
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RECEIVER SECTION 


receiver electrical characteristics over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 
V 














PARAMETER TEST CONDITIONS 


VTH Differential-input high-threshold voltage | Vo = 2.7 V, lo = —0.4 mA 
VTL Differential-input low-threshold voltage | Vo = 0.5 V, lo =8mA 


VT+—VT— Hysteresis 8 


MIN TYPt MAX 









VIH High-level enable input voltage 


VIL Low-level enable input voltage 


VIK Enable-input clamp voltage 1) =—-18mMA 
VOH High-level output voltage Vip =200mV, IoH =—400HA, See Figure 10} 2.7 
L 
Z 


Vip = —200 mV lor =8mA 
Vv Low-level output voltage ' 
Vo. tawimmtowowvatine | Sar 
0 High-impedance-state output current V9 =0.4V to2.4V 


Vi=12V 
f Line input current Other input at OV, 
FF 


Oo 
AS 
on 


> 


S 


See Note 4 Vip=z-—7V 
H High-level enable-input current Vin =2.7V 
L 


ly Low-level enable-input current Vip =0.4V 


rj Input resistance 
0 Short-circuit output current 


los 
lec Supply current (total package) No load Outhuts enabled 
Outputs disabled 


Tan typical values are at Vcc = 5 V, Ta = 25°C. 


qj The algebraic convention, where the less-positive (more-negative) limit is designated minimum, is used In this data sheet for common-mode 
Input voltage and threshold voltage levels only. 


> 


3|5 


= t 3 


Ww 
oi 
3 


§ Hysteresis is the difference between the positive-going input threshold voltage, V74, and the negative-going input threshold voltage, V7_. See 
Figure 4, 
NOTE 4: Refer to EIA standard RS-422A for exact conditions 


receiver switching characteristics, Voc =5 V, Ta = 25°C 


MIN TYP _ MAX 
tpH_ Propagation delay time, high-to-low-level output CL = 15 pF, See Figure 15 pT 85] ons 

, Pe Ole 
tpz, Output enable time to low level CLAS RF eee nigure: 16 P19 30] ons 
ae 

Le 














oO 





t Output disable time from high level 26 35 
ale - - CL=5pF, See Figure 16 
tpLz Output disable time from low level 27 35 








TYPICAL CHARACTERISTICS 


DRIVER HIGH-LEVEL OUTPUT VOLTAGE DRIVER LOW-LEVEL OUTPUT VOLTAGE ORIVER DIFFERENTIAL OUTPUT VOLTAGE 
vs vs vs 
DRIVER HIGH-LEVEL OUTPUT CURRENT ORIVER LOW-LEVEL OUTPUT CURRENT DRIVER OUTPUT CURRENT 


5 


SECC 
CPR 
COOP 


FRR RE SEE 
fellate ales eal 
fe ee SIeve cil 


VOH — High-Leve! Output Voltage—V 


VoL — Low-Level Output Voltage — V 
Vop — Differential Output Voltage — V 





a Ft oPseioncepaacd 
09-20-40 ~60  —80 —100 120 o> 20. 40. 60. 80 190 720 °o 40 20 30 40 50 60 70 80 90 100 
High-Level Output Current — mA lo — Low-Level Output Current — mA {9 — Output Current — mA 
FIGURE 1 FIGURE 2 FIGURE 3 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





TYPICAL CHARACTERISTICS 


RECEIVER OUTPUT VOLTAGE 


RECEIVER DIFFERENTIAL INPUT VOLTAGE 
5 


Vo — Output Voltage — V 





0 
—125 —75 —-25 0 25 50 75 100 125 
Vip — Differential Input Voltage — mV 






FIGURE 4 
RECEIVER HIGH-LEVEL OUTPUT VOLTAGE RECEIVER HIGH-LEVEL OUTPUT VOLTAGE 
vs 

RECEIVER HIGH-LEVEL OUTPUT CURRENT FREE-AIR TEMPERATURE 
> > 
7 z 
Fy £ 
3 $ 
2 a 
é 8 
é S 
1 
= <= 
S £ 

0 0 
Oo -5 —10-15 —20 —25 -—30 —35 —40 —45—-50 0 10 20 30 40 50 60 70 80 
loH—High-Level Output Current—mA Ta—Free-Air Temperature—"C 
FIGURE 5 FIGURE 6 


LOW-LEVEL OUTPUT VOLTAGE 
RECEIVER LOW-LEVEL OUTPUT VOLTAGE vs 


a FREE-AIR TEMPERATURE 
RECEIVER LOW-LEVEL OUTPUT CURRENT 
0.6 


VoL — Low-Level Output Voltage — V 
Vo_—Low-Level Output Voltage—V 





IOL — Low-Level Output Current — mA Ta—Free-Air Temperature—C 


FIGURE 7 . FIGURE 8 
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PARAMETER MEASUREMENT INFORMATION 





Rx Vip 
2 
'oH 
e {~) 
Rt 
Z Voc 
| SN75178 
SN75178 = Enable is 
Enable is oa active low 
active low 
FIGURE 9—DRIVER Vop AND Voc FIGURE 10—RECEIVER Voy AND Voy. 








Seen i, 
INPUT Ee oe 


L= 
60Q OUTPUT 
GENERATOR ool Mt a 


(See Note A) 





C, = 15 pF 





SN75178 CL 
= Enable is | 
active low = 


TEST CIRCUIT VOLTAGE WAVEFORMS 


=r it le 


FIGURE 11—DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES 

















2.3V —— = = ZY 
INPUT ISV  1.8V 
“ OV 
output = ¥ ot osy | aay 
GENERATOR OUTPUT | Vor 
(See Note A) Cy = 15 pF | 
Cnnee ale be—ot— tpi beet —TPLH v 
OH 
abana = z 2.3V 2.3V 
ENABLED Enable is ae : 
active low =e = OL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


FIGURE 12—DRIVER PROPAGATION TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, t, < 6 ns, ty; < 6 ns, 
Zout = 50 2. 


B. Cy includes probe and jig capacitance. 
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TYPES SN75177, SN75178 
DIFFERENTIAL BUS REPEATERS 





PARAMETER MEASUREMENT INFORMATION 


OUTPUT 














C, = 50 pF 
(See Note B) 






GENERATOR 500 SN75178 
(see Note A) Enable is = 
active low 


TEST CIRCUIT 







FIGURE 13—DRIVER ENABLE AND DISABLE TIMES (tpzqy, tpHz) 


5V 









RL = 
100 2 


OUTPUT 








CL = 50 pF 
(See Note B) 





GENERATOR 
(See Note A) 


SN75178 
Enable is 
active low 


TEST CIRCUIT 


(SN75178) 3V 
INPUT 1.5 V 1.5 V 
| | ov 
(SN75177) leeptPZH 
ase _2 VOH 
OUTPUT an, 
tpHZ—te-wl Votf ~OV 
VOLTAGE WAVEFORMS 
(SN75178) 3V 
| { 
(SN75177) lePZLe] ov 
| | 
| | 
he tPLz 
! ot ae 
VOLTAGE WAVEFORMS 


FIGURE 14—DRIVER ENABLE AND DISABLE TIMES (tpz:, tpLz) 













GENERATOR 
(see Note A) 





(see Note B) 


Lay SN75178 


Enable is 
active low 


TEST CIRCUIT 








VOLTAGE WAVEFORMS 


FIGURE 15—RECEIVER PROPAGATION DELAY TIMES 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tp < 6 ns, ts < 6 ns, 


B. Cy includes probe and jig capacitance. 
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PARAMETER MEASUREMENT INFORMATION 







O—5V 





|" 
(see Note B) 








$3 
SN75178 
GENERATOR Enable is = 
(see Note A) 602 active low 
EST CIRCUIT 
tezH ‘ez 
(SN75177} 3V- (SN75177) 3V 
$1to-15V 
$1t015V 
INPUT 1.5V $2 INPUT 1.5V $2 closed 
| $3 osed | $3 OF : " 
(SN75178) 1 OV (SN75178) | OV 
seccge Pgs ! 
| | ‘ZH a ea 
Vv 
| OH t — -~48V 
OUTPUT —— 15V aad 
canta tee eee OW. OUTPUT 5 
VoL 
*PHZ tpuz 
(SN76177) 3V (SN75177) 3V 
$1 to 1.5V $1to 1.5V 
INPUT S2 closed INPUT $2 closed 
| $3 closed | $3 closed 
(SN75178) | OV (SN75178) | OV 
| 
! —>| = j¢—teLz 
| ' ———*13V 
{ OUTPUT | 
OUTPUT —-- 05V 
VoL 
VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supptied by a generator having the following characteristics: PRR = 1 MHz, duty cycle + 50%, t, = te = 6 ns, 
B. C1 includes probe and jlg capacitance. 


C. All diodes are 1N916 or equivalent. 
FIGURE 17—RECEIVER ENABLE AND DISABLE TIMES 





TYPICAL APPLICATION 


$N75177 





SN75176 







SN75176 


$N75178 





SN75176 
NOTE: The line should be terminated at both ends in its characteristic impedance. Stub lengths off the main Jine should be kept as short as 
possible. 
FIGURE 18 
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BULLETIN NO. DL-S 11767, OCTOBER 1972—REVISED JANUARY 1977 





LINE CIRCUITS 
featuring 
e Single 5-V Supply 
e Differential Line Operation 
e Dual Channels 
e TTL/DTL Compatibility 
additional features of SN55182 and additional features of SN55183 and 
SN75182 line receivers SN75183 line drivers 
e Designed to be Interchangeable e Designed to be Interchangeable 
with National Semiconductor with National Semiconductor 
DS7820A and DS8820A DS7830 and DS8830 
+15 V Common-Mode Input Voltage Range e Short-circuit Protection of Outputs 
+15 V Differential Input e Output Clamp Diodes to Terminate 
Voltage Range Line Transients 
e Individual Channel Strobes e High-Current Outputs 
Built-In Optional Line-Termination Resistor e Quad Inputs 
e Individual Frequency Response Controls e Single-Ended or Differential 





AND/NAND Outputs 
description 


The SN55182 and $N75182 dual differential line receivers are designed to sense small differential signals in the 
presence of large common-mode noise. These devices give TTL compatible output signals as a function of the polarity 
of the differential input voltage. The frequency response of each channel may be easily controlled by a single external 
capacitor to provide immunity to differential noise spikes. The output goes to a high level when the inputs are 
Open-circuited. A strobe input is provided which, when in the low level, disables the receiver and forces the output to a 
high level. 


The SN55183 and SN75183 dual differential line drivers are designed to provide differential output signals with 
high-current capability for driving balanced lines, such as twisted-pair, at normal line impedances without high power 
dissipation. These devices may be used as TTL expander/phase splitters as the output stages are similar to TTL 
totem-pole outputs. 


Both the driver and receiver are of monolithic single-chip construction, and both halves of the dual circuits use common 
power supply and ground terminals. 


The SN55182 and SN55183 are characterized for operation over the full, military temperature range of —55°C to 
125°C and the SN75182 and SN75183 are characterized for operation from 0°C to 70°C. Both devices are available in 
either the ceramic (J) or plastic (N) dual-in-line package. 


CONTENTS 


Line Receivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 
Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Line Drivers 
Schematic, Maximum Ratings, and Recommended Operating Conditions 


Electrical Characteristics and Switching Characteristics 
Parameter Measurement Information 
Typical Characteristics 


Typical Application Data 
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schematic (each receiver) 


RESPONSE TIME. JOR N DUAL-IN-LINE PACKAGE 


CONTROL 


(14) (TOP VIEW) 


RECEIVER NO. 2 


NON- RESP 
INV INV TIME OUT- 
Vec INPUT RT INPUT STRB CONT PUT 


INPUT 


GROUNO 





inventing {1 t2 


INPUT (4, 10) 
8k STROBE 


Resistor values shown are nominal and In ohms, 


logic FUNCTION TABLE 
INPUT 
L X H 
H L L 


H = Vi > Viqy min or Vip more positive than V7} max 
L = V,; < Vip max or Vip more negative than V7_ max 
'X = Irrelevant 


-INV) Ry NON- STRB RESP OQUT- GND 
INPUT INV TIME PUT 
INPUT CONT 





RECEIVER NO. 1 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 6 6 ww ee 8V 
Common-mode input voltage . . 1. ew ee ee ee ee ee ee ee) 6 E2O0V 
Differential input voltage (see Note 2) ae stake, okt Gt, SHR’ AE city owe ot yee a+ ae Gatauy Sar aes Be tee EN eee le 
Strobe inputvoltage . 2 6. ee ee ee ee tee ee BV 
Outputsinkcurrent. 2 1. 6 ww te ee ee ee et ee ee | 6BOMA 
Continuous total dissipation at (or below) 70°C free-air temperature (see Note3) . 2... 2... ~ . 600mW 
Operating free-air temperature range: SN55182 . 2... 1 ee ee ee ee ee) 5BPC to 125°C 

| SN75182 2 0 ww ee ee ee ee OPC to 70°C 
Storage temperature range . 2 2. ee ee es .. ss 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . . 2. eee ee ee ew ee es 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . © 1 - 6 2 2 ee ee ee es 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal. 
2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal. 
3. For operation of SN55182 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information . 
section, which starts on page 2-1. In the J package, these chips are glass-mounted. 


recommended operating conditions 


[__SN55182_ | __ SN75182 
[MIN NOM MAX [MIN NOM MAX] 


[Supplyvoltage, Veo OSSC~“~*‘“~*S*S*“s*‘*~“‘s*‘“—*~*s‘“‘*S*™S~SSC‘“C‘SC*C‘*sSYdC | CVC 
Common-mode input voltage, Vic a a) ee 
High-level output current, loy P4007 400] HA 

Lowlevel outputeurentign SSCS SSSSCSC~S YT «| mA 

[ Operating free-air temperature, TA —SSSCSC~SCSCSCSS~SCSC*«* 
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electrical characteristics over recommended ranges of Vcc, Vic, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONSt 


Vo =2.5V, Vic =-3Vto3V 
VTH Differential input high-threshold voltage Sehape Ce 
: lon = —400 nA | Vic=—15V to 15V 
Vo = 0.4 V, Vic=-3Vto3V 
VTL Differential input low-threshold voltage ods IC a 
cae loL = 16 mA, Vic=—18V to 15V 
Vinistrobe) High-level strobe input voltage Per ed 


Vit(strobe) Low-level strobe input voltage 














MIN TYPt MAX | UNIT 











Vip=1V, Vstrobe = 2.1 V, 








: loH = —400 uA 
High-level output voltage 
g P g VID = Vv, Vstrobe = 0.4 Vv, 
low = —400 pA 
VOL Low-level! output voltage se - i a Vstrobe = 2.1 V, 
L =a 





: Vic=15V 
Inverting 
Vic= OV 
input 
Vic =-18V -3 -4.2 
Noninverting I= 15 : 
input Vic = OV 
é Vic=—15V 9. 


IsH High-level strobe current Wigan =5.5V 


Is. Low-level strobe current Vstrobe = 0 


; inverting input 
rj Input resistance : ae 
Noninverting input 
Line terminating resistance Ta =25°C 


a 
los Short-circuit output current Vcc =5.5V, Vo=0 


Vic =15V, Vip=-1V 
Vic =9, Vip =—0.5 V 
Vic =—15V, Vip=-1V 








~“ 


| 
wo ~J 


_ 
NS 
Oo 


170 
—28 -45 — 


g 


m 












Supply current 
(average per receiver) 





lcc 


o 
oo 
=a 
o 
No ~J 








TUntess otherwise noted, Vstrobe # 2.1 V or open. 
fal typical values are at Voc = 5 V, Vic = 0, and Ta = 25°C. 


switching characteristics, Vcc =5 V, Ta = 25°C 


Propagation delay time, low-to-high-level output 18 40 jas | 


from differential input 












tPLH(D) 
























: Propagation delay time, high-to-low-level output R, =4002 
PHL(D) from differential input tg oe , 

Propagation delay time, fow-to-high-level output L : Ce 
tPLH(S) See Figure 1 


from strobe input 
Propagation delay time, high-to-low-level output 
from strobe input 






tPHL(S) 
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PARAMETER MEASUREMENT INFORMATION 












INPUT OUTPUT 
Vcc =5V 
PULSE 400 2 
GENERATOR NO. 1 ° ‘See Note C . 
(See Note A) Econ 
CL = 15 pF = 
SULSe — (See Note B) 
GENERATOR NO. 2 
(See Note A) =— 
50 2 = 
STROBE ma ba 
INPUT = 
TEST CIRCUIT 
he —— ty —_—pl 


( | ——— — 25V 
INPUT ov OV OV Ov 
b¢— ty ——p! 3 
| | | 2.5V 
J 


Ts >100ns bkq—— = >100 oe —p] >100 ns 


| | 
STROBE 13V : 1.3V 
—— [ <2 


| 
tPHL(D) | ht tPLH(D) 
| 


| VOH 
OUTPUT 13V 13V 13V 13V 
+4—— ————- Vor 


tPHL(S) —— —»—le- tPLH(S) 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generators have the following characteristics: Zo = 5O &2, th = 10 ns, te = 10 ns, ty = 0.5 + 0.1 ws, PRR = 1 MHz. 
B. Cy, includes probe and jig capacitance. 
C. All diodes are 1N3064 or equivalent. 


FIGURE 1—-PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 
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DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE DIFFERENTIAL INPUT THRESHOLD VOLTAGE 
vs vs vs 
SUPPLY VOLTAGE COMMON-MODE VOLTAGE FREE-AIR TEMPERATURE 
0.5 Veg=5V 
0.4 + Ta = 25°C 


Vip—Differential tnput Threshold Voitage—V 
Vio—Differential Input Threshold Voltage—V 
Vip—Differential tnput Threshold Voltage—mV 








-20 -10 0 10 20 -75 -50 -25 0 25 50 75 100 125 
Vcc—Supply Voltage—V Vic—Common-Mode Input Voltage—V . Ta—Free-Air Temperature—"C 
FIGURE 2 FIGURE 3 FIGURE 4 
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TYPES SN55182, SN75182 
DUAL DIFFERENTIAL LINE RECEIVERS 





TYPICAL CHARACTERISTICS 





OUTPUT VOLTAGE 
VS 
FREE-AIR TEMPERATURE VOLTAGE TRANSFER CHARACTERISTICS 
Vcc =5V 
Vic =90 
= paella 
a > 
8S a 1042 
c o 
Aa G 
2 : 
6 3 
| 3 
S ? 
e O 
> 
—75 -50 -25 0 25 50 75 100 125 -05 --03 —-0.1 0.1 0.3 0.5 
Ta—Free-Air Temperature— C V1ip—Differential Input Voltage—V 
FIGURE 5 FIGURE 6. 
INPUT CURRENT TERMINATING RESISTANCE 
VS VS 
INPUT VOLTAGE FREE-AIR TEMPERATURE 


ij—Input Current—mA 
R 7—Terminating Resistance—Q 





—75 -50 -25 0 25 50 75 100 125 
V\—Input Voltage—V Ta—Free-Air Temperature— C 
FIGURE 7 FIGURE 8 
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TYPES SN55182, SN75182 


DUAL DIFFERENTIAL LINE RECEIVERS 





TYPICAL CHARACTERISTICS 


SUPPLY CURRENT 
(AVERAGE PER RECEIVER) 


vs 
COMMON-MODE INPUT VOLTAGE 


tcoc-~Supply. Current—mA 





-20 -10 0 10 20 
Vic—Common-Mode Input Voltage—V 


FIGURE 9 


NOISE PULSE WIDTH 
vs 
RESPONSE-TIME-CONTROL CAPACITANCE 
700 F voC 38 EE 
700 Ta® 25°C HR 
ame mae 


|= — + fe mee yt 
ii to anil 


Peanin, 
























tw—Maximum Noise Pulse Width—ns 





10 40 100 400 1000 400010,000 


Response-Time-Control Capacitance—pF 


FIGURE 11 


PROPAGATION DELAY TIMES FROM 
DIFFERENTIAL INPUT 
VS 
FREE-AIR TEMPERATURE 










Vcc =5V 
See Figure 1 


Differential Input—ns 
nN 
a 


HERREEARRE 
eS EIN le 


SRR ERREREE 
GRRE IRR REE 





aeeeeen ced 
l \ 





tPLH(D) OF tPHL(D)—Propagation Delay Time from 





~-75 -50 -25 0 25 50 75 100 125 
Ta~—Free-Air Temperature—C 


FIGURE 12 


Pp—Power Dissipation—mWw 


tPLH(S) OF tPHL(S)—Propagation Delay Time from 
Strobe Input—ns 





POWER DISSIPATION 
(AVERAGE PER RECEIVER) 


vs 
COMMON-MODE INPUT VOLTAGE 


Vcc z5V 
Vip=-1V 


Max rated Pp at Ta = 125° ch 


OTe 
S eee 


Vic—Common-Mode Input Voltage--V 


FIGURE 10 





INPUT PULSE FOR FIGURE 11 


PROPAGATION DELAY TIMES FROM STROBE INPUT 


vs 
FREE-AIR TEMPERATURE 


20 





F- 


-—75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—°C 


FIGURE 13 


NOTE 4: Figure 11 shows the maximum width of the illustrated pulse that can be applied differentially without the output changing from the 


low to high level. 
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5-228 TEXAS INSTRUMENTS 


INCORPORATED 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 





schematic (each driver) 
JOR N DUAL-IN-LINE PACKAGE 


(TOP VIEW) 


DRIVER NO. 2 


DRIVER NO. 1 





Resistor values shown are nominal and in ohms. fe .. Y¥ = ABCD 
positive logic: ceaesinees 
WV. ars Vec bus Z = ABCD 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, Vcc (see Note 1) 6 ee oe a a ee a we ee ew ee COV 
TMPUE VOITAGG™* sy: 2 a) ese Be aah ee ES a, a ct, te PE Se ee a Bh er Bee ee ome ee SEV 
Duration of output short-circuit (see Note2) 2... 1. 1 we ee ee et et ee ee ee ee IS 
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note3) ...... =. =. 600mW 
Operating free-air temperature range, SN55183 . 2... 1. ek ee eee ee ee ee) 685°C to 125°C 

SN75163 3. te ee ag wg aed a a eo a ee & ke oa COCO IOC 
Storage temperaturerange . . . 1 1. we ee ee ee ee ee ee ee ee ee ee) 665°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage ....... ee ee ew et ee ~~ 6300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage ..........4 2624. . ~ 260°C 


NOTES: 1. All voltage values, except differential voltages, are with respect to network ground terminal. 
2. Not more than one output should be shorted to ground at a time. 
3. For operation of SN55183 above 70°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information 
section, which starts on page 2-1. In the J package, these chips are glass-mounted. 


recommended operating conditions 
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INCORPORATED 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 





electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TyPt MAX] U 
Vin High-level input voltage 
Vit Low-level input voltage 


Vou High-level output volt Y Mint Ve 10H 0.8 mA 
-jeve UTPUT V age 
iit i re Vin=2V,  lon=—40mA 


VoL Lowlevel output volt OUTPUT ViL=O8V, loL=32mA_ | 02 
©) 
OL w-level output voltage ViL=0.8V, lol =40mA [022 0a 


<| <| <| < J<j<jz2 











Vv = 0.8 V, 1 = —0.8 mA 

VoH High-level output voltage Z a ay oH —— 
(NAND) 1 On 

Vv level | p 

OL Low-level output voltage OUTPUT Vis ov 1a same 

NH 


VIH=2V, lo_=32mA 
High-level input current VIH=2.4V 12 


Tr Input current at maximum input voltage Vip =5.5V Pe - — ee 
Ij, Low-level input current ViL=0.4V 


los _ Short-circuit output current Vec®5V, Ta=125C —40 -100 -—120 


Vec=5V, Allinputs at5V, 
1 Suppl t (avera r driv 
cc upply current (average per driver) No load | 108 


T All typical values are at Voc = 5 V, Ta = 25°C. 
§ Not more than one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one second, 








© 


switching characteristics, Vcc = 5 V, Ta = 25°C 


oe Propagation delay time, 
low-to-high-level Y output AND 
‘ee Propagation delay time, gates 
high-to-low-level Y output 
ei Propagation delay time, = | 
low-to-high-level Z output NAND 
Propagation delay time, gates 
‘PHL high-to-low-level Z output 


Propagation delay time, 











CL = 15pF, 
See Figure 14(a) 




















tpLH low-to-high-level 
















; ; Y output Z.. = 100 & in series 
differential output : 
RE aT eT with respect with 5000 pF, 
iia i to Z output See Figure 14(b) 


tpHL high-to-low-level 
differential output 
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INCORPORATED 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


INPUT Vec*5V INPUT Veco *"8V 


















oo Y 
o OUTPUT 
SeNERATGR OUTPUT, PULSE 100.2 
(See Note A} C. = 15 pF GENERATOR 
(See Note B) (See Note A) H 
| 
é | 
{ OUTPUT 5000 pF 
beak eee ss CL = 15 pF \ z 
an ae (See Note B) a ney Jj OUTPUT 
TEST CIRCUIT TEST Cl RCUIT 
an ae eee ee oe 3V 
INPUT 1.5V SV 


DIFFERENTIAL 1 
OUTPUT ov OV 
VOLTAGE 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
(a)-OUTPUTS Y AND 2 (b)—DIFFERENTIAL OUTPUT 


NOTES: A. The pulse generator has the following characteristics: Zg = 50 2, tp = 10 ns, te = 10 ns, ty, ™ 0.5 ws, PRR = 1 MHz. 
B. Cy Includes probe and jig capacitance, 
C. Waveforms are monitored on an oscilloscope with Rin 2 1 MQ. 


FIGURE 14—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 





THRESHOLD VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
VS vs 
FREE-AIR TEMPERATURE OUTPUT CURRENT 
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POPPE 
-75 -50 -25 O 25 50 75 100 125 —20 —40 -60 -—80 —100—120—140—160 
Ta—Free-Air Temperature—C lOH—Output Current—mA 
FIGURE 15 FIGURE 16 
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TYPES SN55183, SN75183 
DUAL DIFFERENTIAL LINE DRIVERS 





TYPICAL CHARACTERISTICS 


DIFFERENTIAL OUTPUT VOLTAGE LOW-LEVEL meee VOLTAGE 


Vs 
DIFFERENTIAL OUTPUT CURRENT OUTPUT CURRENT 


cad tae e eee TTT EE 
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2 RSA FELL Lee 
$ NS cS Ea , 
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5 é | [rae] | | fi / 
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0 0 
0 25 50 75 100 125 0 20 40 60 80 100 120 140 160 180 200 
lop—Differential Output Current—mA lo_L—Output Current—mA 
FIGURE 17 FIGURE 18 
PROPAGATION DELAY TIME OF TOTAL POWER DISSIPATION 
DIFFERENTIAL OUTPUT (BOTH DRIVERS) 
vs vs 
FREE-AIR TEMPERATURE FREQUENCY 

240 
220 + No load 

r = 200 Input: 3-volt square wave 

E 

iz é 180 

_ 4 

> 8 160 

2 2 140 

c - 

2 § 120 

= a 

o 3 oe 

; © CT 
UT 
40 

—75 -50 -25 0 25 50 75 100 125 0.1 0.4 10 100 
Ta—Free-Air Temperature—"C eat 
FIGURE 19 FIGURE 20 
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TYPES SN55182, SN75182, SN55183, SN75183 
DUAL DIFFERENTIAL RECEIVERS AND DRIVERS 





TYPICAL APPLICATION DATA 


Veco =5V 


% SN55182 | 
% SN55183 2c “] 







INV 
INPUT | 


QwW>Y 


INPUTS { 


Oo 










0.002 uF 


(See Note A). OUTPUT 





| nese TIME CONT 







NONINV 


inpuT | ‘cor 
[ TWISTED STROBE J (See Note 8) 
GN — 


NOTES: A. When the inputs are open-circuited, the output will be high. A capacitor may be used for dc Isolation of the line-terminating resistor, 
At the frequency of operation, the impedance of the capacitor should be relatively small. 


| Example: let f = 5 MHz 


C = 0.002 pF 
1 1 
2c- == TO AAGCIA AAS ATA =6: 
2nfC 22 (5 X 108) (0,002 X 10-9) 
Zc * 162 


B. Use of a capacitor to control response time is optional. 


FIGURE 21—TRANSMISSION OF DIGITAL DATA OVER TWISTED-PAIR LINE 
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FUTURE PRODUCTS TYPE SN75186 
TO BE ANNOUNCED QUADRUPLE LINE DRIVER 


OCTOBER 1980 





e Meets EIA Standards RS-232C and JOR N PACKAGE 
RS-423A (TOP VIEW) 


e Wide Supply Voltage Range...+7.5V Vec+ 1Y 
to+15 V 


e Low Supply Current... 4.5 mA Max 
per Channel 


e Wave Shaping with External Resistors 
e Inputs Compatible with TTL and CMOS 


e Outputs at High Impedance when Power 





Is Off 
e Positive- and Negative-Current Limiting 
1WS, 1A 2A 3WS, 3A 4A GND 
; a ty ; 2WS 4WS 
e SN75156 is Dual Version in 8-Pin ' : 
Package C—No Internal connection 
description 


The SN75186 consists of two pairs of single-ended line drivers designed to meet the requirements of EIA Standards 
RS-232C and RS-423A, CCITT Recommendations V.10, V.28, and X.26, and Federal Standard FIPS 1030. This 
device maintains regulated high and low output levels of 5.5 volts and —5.5 volts, respectively, over a wide range of 
power supply voltages. A high output impedance is maintained without the use of an external blocking diode. The 
output transition time of each pair of drivers can be adjusted from 1 microsecond to 100 microseconds by means of an 
external resistor at the waveshaping (WS) pin. 
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980 


FUTURE PRODUCTS 
TO BE ANNOUNCED 


e Meets EIA Standard RS-423A 

© Operates From +5-V Supplies 

@e Minimum Unloaded Output Voltage 
Of+4V 

e High-lmpedance Output over +6-V Common- 
Mode Range with Power Off (No external 
diode required) 

e Low Power Dissipation ...60mW Max 
per Channel 

e Positive- and Negative-Current Limiting for 
Slew Rate Control 

description 


TYPE SN75187 
QUADRUPLE LINE DRIVER 


OCTOBER 1980 


JOR N PACKAGE 








unloaded output voltage is at least 4 volts and —4 volts for high and low levels, respectively, over the recommended 


The SN75187 is a single-ended line driver designed to meet the requirements of ElA Standard RS-423A. The 5 


ranges of supply voltage (+4.5 volts to +5.5 volts) and temperature (O°C to 70°C). The fully loaded output voltages are 
greater than +3.6 volts for the same conditions. The outputs maintain the high-impedance state when both power 
supplies are off over the common-mode input voltage range of —6 volts to 6 volts. Limiting is provided for both positive 
and negative currents to limit slew rates. 


This 


PRODUCT PREVIEW 


document contains information TEXAS ] NSTRUMENTS 


on a product under development. Texas 


Instruments reserves the right to change or 
discontinue this product without notice. 


INCORPORATED 
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 
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INTERFACE 
CIRCUITS 


TYPE SN75188 
QUADRUPLE LINE DRIVER 


BULLETIN NO. DL-S 11874, SEPTEMBER 1973—REVISED JANUARY 1977 





@ Meets Specifications of E!A RS-232C JORN 
? . | DUAL-IN-LINE PACKAGE 
e Designed to be Interchangeable with Motorola (TOP VIEW) 
MC1488 


© Current-Limited Output... 10 mA Typical NeeeS oie oe 


e Power-Off Output Impedance... 3002 Min 
e Slew Rate Control by Load Capacitor 
e Flexible Supply Voltage Range 


© Input Compatible with Most TTL and DTL 
Circuits 


description 


The SN75188 is a monolithic quadruple line driver 
designed to interface data terminal equipment with 
data communications equipment in conformance 
with the specifications of EIA Standard RS-232C 
with a diode in series with each supply-voltage 
terminal as shown under typical applications. The 
device is characterized for operation from O°C to 
75°C. FUNCTION TABLE | 


positive logic: 





schematic (each driver) 
TO OTHER 
ORIVERS 


Vcec+ 
A 
INPUT (S} 
B= -— + =o 
GND 


TO 


OTHER 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 









H = high level, L = low level, 
X = irrelevant 


OUTPUT 


DRIVERS 





All resistor values shown 
are nominal and in ohms, 


Vcece 


TO OTHER 
DRIVERS 


Supply voltage Vcc+ at (or below) 25°C free-air temperature (see Notes1and2) ........2.2.2.2.. #=15V 
Supply voltage Vcc_ at (or below) 25°C free-air temperature (see Notestand2) .......2.2.2. «-15V 
Input voltage range —15Vto7V 
Output voltage range —15V to 15V 


Continuous total dissipation at lok Below) 25° ctree: -air eelnpierstire [eds Note 2) ak. a UTS Gave: Ee . IW 


980 


Operating free-air temperature range 0° Cto 75°C 
Storage temperature range : —65°C to 175°C 
Lead temperature 1/16 inch from case ii 60 conde J sneha 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 


2. For operation above 25°C free-air temperature, refer to the Maximum Supply Voltage Curve, Figure 6, and the Dissipation 
Derating Curves in the Thermal Information section, which starts on page 2-1. In the J package, SN75188 chips are glass-mounted. 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 


REVISED JANUARY 1977 


electrical characteristics over operating free-air temperature range, VCC+ = 9 V, Vcc— = —9 V 
(unless otherwise noted) 


MIN TyPt MA 
PARAMETER TEST CONDITIONS YP" MAX | ont 
(SEE NOTE 4) 


ViH___High-level input voltage eee eee 


VIL Low-level input voltage 


Voc+ #9 V, 
, Vcc—=-9V 
VoH High-level output voltage 
Vec+ = 13.2 V, 


Vec— = -13.2 V 


V 
Vv 
V 
Vec+=9V, 
CCt 7-6 
Vec— 2" -9 V 
VoL _Low-level output voltage V 
Vec+ ® 13.2 V, 
Vec~ = 13.2 V 
LA 
mA 


NH High-level input current Vi, =H5V | uA | 
ii, ___Lowlevel input current Dm] 





loS(H) Short-circuit output current at high level @ Vv, =0.8V, Vo =0 | —6 -10 —-12] mA | 
los(L) Short-circuit output current at low level Viz 19V, Vo=0 


[61012 [ma 
V +2 OQ, V = O, 
ro Output resistance, power off ie 2Vto2V "S fm fa 
OZ- to 





Vec+=9V, | Allinputsat19v | 15 20 | 

No load [Allinputsato8v | 45 6 | 

| Vecr=12V, | Allinputsat 9V | 1925, 

Icc+ Supply current from Voc+ No load 


Vec+"15V, | ay inputs at 1.9 V 
No load 


Voc—=-9V, 
Nolosd | Allinputset0.8V [0.015 | 
Vec-=-12V, 

Icc— Supply current from Vcc No load mA 


Vec—= 15 Vi) ay inputs at 1.9V 
No load, | 
Ta 25°C All inputs at 0.8 V 


Vec+ =9V, Vec-=-9V, 
No load 

Vec+=12V, Vec—=-12V, 
No load 


Pop Total power dissipation 
576 





TAIt typical values are at TaA= 25°C, 
*Not more than one output should be shorted at a time. 


NOTE 4: The algebraic convention, where the less positive (more negative) limit Is designated as minimum, Is used In thls data sheet for logic 
voltage tevels only, e.g., if —6 Visa maximum, the typical value is a more negative voltage. 


switching characteristics, Vcc+ = 9 V, Vcc— = —9 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX {UNIT 
tp_H Propagation delay time, low-to-high-leve! output ae 


tpH_ Propagation delay time, high-to-low-level output RL =3kQ, CL_= 15pF, 175 


<a 
See Figure 1 ce 
Cs 
re 
Ts 










tTHL ‘Transition time, high-to-low-level output 
tTLH Transition time, !ow-to-high-level output § RL =3k2 to7kQ, Cy = 2500 pF, 3 
tTHL ‘Transition time, high-to-low-level output § See Figure 1 i 


t Measured between 10% and 90% points of output waveform. 
§ Measured between +3 V and —3 V points on the output waveform (EIA RS-232C conditions) 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 





PARAMETER MEASUREMENT INFORMATION 











































NPUT ENE EEE aN 
I 
INPUT 1.5 V 1.5V 
{ : 
1 OV 
{ | I 
PULSE 1 tPHL re—et- tel 
GENERATOR OUTPUT 30% KI IF 90% VOH 
(See Note A) OUTPUT Paine Bes ! 
CL | erence VOL 
(See Note B) ) | " 
iT i THL-eL fe et bet 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTE: A. The pulse generator has the following characteristics: ty = 0.5 us, PRR = 1 MHz, 29 = 50 2, 
B. CL Includes probe and Jig capacitance, 
FIGURE 1—PROPAGATION AND TRANSITION TIMES 
TYPICAL CHARACTERISTICS 
OUTPUT CURRENT 
vs 
OUTPUT VOLTAGE 
VOLTAGE TRANSFER CHARACTERISTICS - 
Voce 12V. Veco siz | | 16 }Vcc_ = -9 V 
EE PE ES ce Ge a 
ee ee, 12 
m Voc+ "9 V, Vec- ®= -9 V < 
e 8 
| 
: 5 4 
> £ 
. 3 0 
g a4 
3 
i 7 -8 V, 3-kQ 
- 2 Pe eee LOAD LINE 
-12 = 08 
i a 
-16 
0 02040608 1 12141618 2 —20 
oF dink Vélse®) -16 -12 8 -4 0 4 8 12 16 
Vo—Output Voitage—V 
FIGURE 2 FIGURE 3 
SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE 
VS v3 
FREE-AIR TEMPERATURE LOAD CAPACITANCE 
00 Se voce = 8 V 
< SaaNmeisiii =S—a58 sat Moca 2-9V 
E EH ee BO 
I Mt com * tae ete 
: wok LIM 
a a an an 2 © OCS0un aa Ge S0an@ OeseausGa aun an esas nat 
3 > ERR Sait 
s : ee a Sa ener 
S) Ps PINT 
3 z 
3 =e 
Y 
2 PH EP tik 
‘ ont He LUT TE 
= 0 10 20 30 40 50 60 70 80 ie Lge boii 10,000 
: ° C_—Load Capacitance—pF 
Ta—Free-Air Temperature— C : 
FIGURE 4 FIGURE 5 
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TYPE SN75188 
QUADRUPLE LINE DRIVER 





THERMAL INFORMATION 


MAXIMUM SUPPLY VOLTAGE 
Vs 


FREE-AIR TEMPERATURE 


MVcc+/Supply Voltage—V 





0 10 20 30 40 50 60 70 80 


Ta—Free-Air Temperature—C 
FIGURE 6 





TYPICAL APPLICATION DATA 


Diodes placed in series with the Vcc+ and Vcc— leads will protect 
the SN75188 in the fault condition where the device outputs are 
shorted to +15 V and the power supplies are at low voltage and 


. provide low-impedance paths to ground. 
OUTPUT TO RTL 


a -0.7VTO37V 
1/4 SN75188 








3V 


OUTPUT TO DTL 
=> -0.7V TO5.7V 


TTLOR DTL 


OUTPUT TO HNIL 
—0.7TO 10 V 


OUTPUT TO MOS 












- —10 VTOOV 
1/4 SN75188 10k2 
Vec+ = 12 V ° —~12V = 
Vec— = -12V 
FIGURE 7~LOGIC TRANSLATOR APPLICATIONS FIGURE 8—POWER SUPPLY PROTECTION TO MEET 
POWER-OFF FAULT CONDITIONS OF 
EIA STANDARD RS-232C 
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INTERFACE TYPES SN75189, SN75189A 
CIRCUITS QUADRUPLE LINE RECEIVERS 


BULLETIN NO. DL-S 12035, SEPTEMBER 1973 — REVISED SEPTEMBER 1980 





e Input Resistance...3kQ to 7kQ e Built-in Input Hysteresis (Double Thresholds) 


e Input Signal Range...+30V e Response Control Provides: 
Input Threshold Shifting 
Input Noise Filtering 


e Satisfies Requirements of EIA RS-232-C 


e Fully Interchangeable with Mototola 
MC1489, MC1489A 


e Operates From Single 5-V Supply 


schematic (each receiver) 


LOuTPUT 
RESPONSE 


CONTROL 


INPUT 
° mrs 


SN75189 SN75189A 
R1 10 k 2k 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 







4 


Resistor values shown are nominal and in ochms. 





2Y 





CONTROL CONTROL 


positive logic: Y = A 


The SN75189 and SN75189A are monolithic quadruple line receivers designed to satisfy the requirements of the 
standard interface between data terminal equipment and data communication equipment as defined by EIA 
Standard RS-232C. A separate response control terminal is provided for each receiver. A resistor or a resistor and bias 
‘voltage source can be connected between this terminal and ground to shift the input threshold voltage levels. An external 
capacitor can be connected between this terminal and ground to provide input noise filtering. 





description 


absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (seeNote 1) 2 1 6 we we ee ee ee 610 
Iniputvoltage: -S..m.2 bm ee GE eM Oe ee Oe ee ee. SOV 
Outputcurrent .... Ave em oe Re Soo & 2s. ZOMmA 
Continuous total dissipation at tok Below) 25° C fice -air Ashipeiatite ices Now 2) Sr ats Sig, ie. Che “ake a Seal sue af 1W 
Operating free-air temperature range . . 1. 1 1 ee ee ee ee ee O°C to 75°C 
Storage temperature range ... . igalie acd Behe £-e eed, HER Oto 175s C 
Lead temperature 1/16 inch from case foi 60 seconde J Sanka 4 i. 2 iy, gs Bete Ge at Oe ag cae -ae 4 te fect -AOOO 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . .........+...4242.-.4 260°C 


NOTES: 1. Voltage vatues are with respect to the network ground terminal, 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75189 and SN75189A chips are glass-mounted. 
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TYPES SN75189, SN75189A 
QUADRUPLE LINE RECEIVERS 





electrical characteristics over operating free-air temperature range, VCC = 5V + 1%, (unless otherwise noted) 


TEST 
PARAMETER t 
parawereR cue TEST CONDITIONS” _[min typ? max 
Vt+ Positive-going threshold voltage ad ay Sarid 






SN75189A 
MIN TYPt MAX 
1.75 1.9 2.25 


1.55 
0.75 097 1.2 


Cc 
= 


Ta=25°C | 0.75 


V;=0.75V, toy =—-0.5mA 


Input open, loH = —0.5 mA 


1.25 


o 


VT— Negative-going threshold voltage 


VoOH High-level output voltage 
Vv lo = 10mA 


VoL Low-level output voltage Aes =3V, 
V);=25V 
=3V 


l 
| ~ 
us V,=—-25V 
'ii «= Low-level input current 
Vjp=-3V 


los Short-circuit output current 3 -3 3 
tcc Supply current a a Vy=5V, Outputs open 


tAIl characteristics are measured with the response control terminal open. 
$All typical values are at Vcc = 5 V, Ta = 25°C. 


switching characteristics, Vcc = 5 V, TA = 25°C 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP MAX |UNIT 


tpLH Propagation delay time, low-to-high-level output Ey CL=15pF, Ry =3.9kQ 25 85 poe 
L = 





NO 
oI 


ie) 
oO 
foe] 
W 







0.43 


I 
oO} | 
pie 
WI 
| 
o9 
w 
> 


0.43 
0.43 








NO 
o 
NO 
(o>) 
NO 
Oo 
NO 
Oo 


















tpHL Propagation delay time, high-to-low-level output CL=15pF, R_ =3902 | 280 
CL=15pF, RL =3.9k2 120 175 
CL=15pF, RL =3902 10 20 






tTLH Transition time, low-to-high-level output 











tTHL Transition time, high-to-low-level output 








PARAMETER MEASUREMENT INFORMATIONS 















Vcc 10H Vice 
V 
=} i lec cc 
NH 
VT.Vy _—_» 
= VI ; OPEN Os 
RESPONSE V ML 
OH == RESPONSE = 
eon ee RESPONSE ~ CONTROL 
ee VOL on CONTROL OPEN 
— OPEN 
UNLESS | Rc Re t I lec is tested for all four 
OTHERWISE Cc = ca = = receivers simultaneously 
SPECIFIED | = -V¢ T Vc 








FIGURE 1—Vr4, VT—, VoH- VOL FIGURE 2—1) 4, YL. !cc 





FIGURE 3-I9g 








Vcc 
<10 ns e— i <10 ns 
| 30% | | an 4v 
OUTPUT RL 1 
eee 50%" 10% 10% 50% 
PULSE (See Note C) 1 ice ~ame — — OV 





GENERATOR 
(See Note A) 


1 
tPHL —ho——o> Feet PL 


90% A! ' 50% Vou 
6 N15 V 15V % 
OUTPUT t XC 10% 10% | 

f= -1- =Vor 










RESPONSE ts = 15 pF 
CONTROL | See Note 8) 
OPEN = = ‘THL— b~— beet try 
TEST CIRCUIT VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: Zoy+ ~ 50 2, ty, = 500 ns. 
B. C,; includes probe and jig capacitance. C. All diodes are 1N3064 or equivalent. 


FIGURE 4—SWITCHING TIMES 


8 Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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QUADRUPLE LINE RECEIVERS 





TYPICAL CHARACTERISTICS 


SN75189 
OUTPUT VOLTAGE vs INPUT VOLTAGE 








Ro =5kQ Ro =13k2 Vcc =5V 
Vc=5V Vc=5V = Ta =25°C 
See Figure 1 

4 

i) 

> 

a VT- VT+ T- 

¢ 

Oo 

> 

Vi—Input Voltage—V 
FIGURE 5 
SN75189A 
OUTPUT VOLTAGE vs INPUT VOLTAGE 
Ro =11k2 

i 

& 

2 

oS 

> 

Ss 

a 

5 

ri 

Oo 

> 





V|—Input Voltage—V 



















FIGURE 6 
INPUT THRESHOLD VOLTAGE INPUT THRESHOLD VOLTAGE 
vs VS 
FREE-AIR TEMPERATURE SUPPLY VOLTAGE 
2.0 
I oor 
aan et 
i a el nie 
2 S 1.4 = SN75189 VI-3 
: al ee 
ae we 
= £ os 
F oe ez 
5 3 0.6 ea 
a a 
8 a Sfp EP 
“Rit hihi mm 
oLtare | | | tf | 
0 10 20 30 40 50 60 70 80 2 3 4 5 6 7 8 9§ 10 
Ta—Free-Air Temperature—°C Vcc—Supply Voltage—V 
FIGURE 7 FIGURE 8 
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‘TYPICAL CHARACTERISTICS 


SN75189 SN75189A 
NOISE REJECTION NOISE REJECTION 


NIM Mia 
Ml | ET 
AA Ne iim -) 





> > \ \ 
as @ le; = 500 pF 
oO a) 
2 2 
Cc = 500 pF 
Cc = 10 pF AN ni lll 
bailing: fy 
Simm aa 
CG = ot 2 ° 
aoe Ta = 25°C 
See Note 3 
10 400 1000 400010000 10 40 100 400 1000 400010000 
tw—Pulse Width—ns tw—Pulse Width—ns 
‘FIGURE 9 FIGURE 10' 
INPUT CURRENT 
vs 
INPUT VOLTAGE 
10 (Vec=5V 





1j—Input Current—mA 
° 


—10 
—25-20-15-—10 -5 O 5 10 15 20 25 
Vj-—Input Voltage—V 
FIGURE 11 


NOTE 3: This figure shows the maximum amplitude of a positive-going pulse that, starting from zero volts, will not cause a change of the 
output level. 
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CIRCUITS 





Plug-in Replacement for SN75107A, 


e +10 mV Guaranteed Input Sensitivity 


TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


BULLETIN NO. OL-S 11793, JULY 1973—REVISED JANUARY 1977 


JORN 
SN75107B, SN75108A, SN75108B DUAL-IN-LINE PACKAGE 
with Improved Characteristics (TOP VIEW) 


INPUT INPUT OUTPUT STROBE 


Vcc+ Vcc-— 2A NC 2Y 2G 





e TTL Compatible 
e Standard Supply Voltages...+5 V 


e Differential [Input Common-Mode 
Voltage Range of +3 V 


° Strobe Inputs for Channel Selection 
e ‘207 and '207B Have Totem-Pole Outputs 
e ‘208 and ‘208B Have Open-Collector Outputs 


e “B”’ Versions Have Diode-Protected Input 


Stage for Power-Off Condition 


ape . INPUT INPUT NC OUTPUT STROBESTROBE GND 
e Sense Amplifier for MOS Memories 1A 1B 1Y 1G = S§ 





NC—No internal connection 


e Dual Comparator 
© High-Sensitivity Line Receiver 





description 


The SN75207, SN75207B, SN75208, and SN75208B FUNCTION TABLE 
are pin-for-pin replacements for the SN75107A, DIFFERENTIAL 

SN751078, SN75108A, and SN75108B, respectively. INPUTS 

The improved input sensitivity makes them more = 

suitable for MOS memory sense amplifiers and can 

result in faster memory cycles. Improved sensitivity 

also makes them more useful in line receiver —-10 mV < Vip < 10 mV 
applications by allowing use of longer transmission 
line lengths. The ’207 and ‘207B each features a 
TTL-compatible active-pull-up output. The ‘208 and 
‘208B each features an open-collector output that 
permits wired-AND logic connections with similar 
output configurations. These devices are designed for 
operation from 0°C to 70°C and are available in the 
ceramic dual-in-line (J) package or in the plastic 
dual-in-line (N) package. 


Indeterminate 


Vip <—-10 mV 


OUTPUT 
Y 
L 





H = high level, L = low level, X = irrelevant 


The essential difference between the unsuffixed and ‘‘B’’ versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the “B’’ versions. These diodes are useful 
in certain “‘party-line’’ systems that may have multiple Vcc+ power supplies and may be operated with some of the 
Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input 
circuit connected to that supply would be as follows: 


INPUT oP sll a 8 Ga 


UNSUFFIXED VERSION “B” VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 


OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 





design characteristics 


The ‘207, '207B, ‘208, and '208B line receivers/sense amplifiers are TTL-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals 
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case 
conditions of temperature, supply voltages, and input voltages. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts 
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of 
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater) 
amplitude and convert the polarity of the signal into appropriate TTL-compatible output logic levels. 


schematic (each receiver) 


(14) 
+ 


— ee eee oe 


Vec 





GND 


COMMON 
TO BOTH 
RECEIVERS 


(6) STROBE 
S 





TO OTHER RECEIVER 


"R= 1kQ for ‘207 and ‘2078, 750 2 for ‘208 and ’208B. 
NOTES: A. Resistor values shown are nominal and in ohms, 
B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and ‘207B only. Diodes in series with 
the collectors of the differential input transistors are short-circuited on ‘207 and ‘208. 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) . 2. 1 1 ww we ee et tt te tt et tt tt tt tl el el wl DL WV 
Supply voltage VCcc- . . . . Be ct wy he Fas ee he Te Wes ee a Bees I Ee, See et. Se SE 
Differential input voltage (see Note 2) Bi See,. ste sty Zee wate ac, GE A i at ee Be A ee Oy See er ge, Serre ee EO 
Common-mode input voltage (see Note3) . . . 2... 1 ee ee ee ee ee ee ee ee we ee 66 
StIrGDe Inout Voltage’ -<. 2 aw we eee es a oe ee ba we HB ae ep ela SS ee Re ee ee oe SEV 
Continuous total dissipation . . . 1. 1 1 ww we ee ee ee ee ee ee ee - 600 mW 
Operating free-air temperature range... 1. ee ee ee ee ee ee ee ee 60°C tO 70°C 
Storage temperaturerange . 2. 2 2 1 we ee ee ee ee we eee ee 65°C to 150°C 


recommended operating conditions (see note 4) 


MIN NOM MAX UNIT 


supply voltsge VEC 2.454 606d Wee ee ee me ee eS a 4.75 5 5.25 V 
Supply voltage VCGC— ww ww ke ee ee ee we ee ee ee ee) 475 —5 -—5.25 V 
Low-level output current, JOL .. . >see OR a al ee i See Ob Sen ee i Me -16 mA 
Differential input voltage, Vip (see Note 5) . bike te a ns lee ee ee te 5 V 
Common-mode input voltage, Vic (see Notes5and6).....2.2.2.2.2.2. —3t 3 V 
Input voltage range, any differential input to ground (see Note5) ....2.2.. —5t 3 V 
Operating free-air temperature, TA - - . 6 6 ee ee ee ee ee 0 70 #63°C 





tthe algebraic convention, where the less positive (more negative) limit is designated as minimum, is used In this data sheet for logic voltage 
levels only. 


NOTES: 1. All voltage values, except differential voltages, are 
with respect to network ground terminal. RECOMMENDED COMBINATIONS 

2. Differential voltage values are at the noninverting (A) OF INPUT VOLTAGES 
terminal with respect to the inverting (B) terminal. 

3. Common-mode input voltage is the average of the 
voltages at the A and B inputs. 

4. When using only one channel of the tine receiver, the 
strobe G of the unused channel should be grounded 
and at least one of the differential inputs of the 
unused receiver should be terminated at some voltage 
between —3 V and 3 V. 

5. The recommended combinations of input voltages fall 
within the shaded area of the figure at the right. 

6. The common-mode voltage may be as low as —4 V 
provided that the more positive of the two inputs 
is not more negative than —3 V. -5 -4-3-2-10 1 2 3 

Input—B-to-Ground Voltage—V 


Input—A-to-Ground Voltage—V 
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definition of input logic levelst 


VIDH High-level input voltage between differential inputs 
VIDL Low-level input voltage between differential inputs 
ViH(s) High-level input voltage at strobe inputs 
ViL(s) Low-level input voltage at strobe inputs 


TThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input 










0 


o 
co 





voltage levels only. 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 






‘207, '207B ‘208, '208B 
MIN TYPS MAX|MIN TYPS MAX 
30 
30 


o4 
mi 
ry) 
= 
2) 
© 
a 
o 
= 
©) 
< 
0 
++ 


= 
Oo 
" 
o 
< 
W 
o 
~ 
ou 


High-level | A 
: Vec: = MAX 
input Current 


8 | 
Tow 
ow-level Ese Pee eee Vip =-5V 


( , 
input current 


, High-level input current Vcc: =MAX, VyH (Ss) = 2.4 V 
IH into 1G or 2G Voc: = MAX, Vins) = MAX Voc+ 
' Low-level input current y = MAX y Way 
des into 1G or 2G cc : bee 
' High-level input Voc+ =MAX, Vip(s) = 2.4 V . 
IH current into § Voc: = MAX, Vinis) = MAX Vcce+ 
IL 
e) 
e) 


= 
Oo 
r 
| 
co) 
< 
Ww 
o 
~t] ~ 
ay on 


N NO = a 
on 
© NO 
F i= r _— = 


NH 
IL 





—3. 


Low-level input y = MAX y Saay 
current into S cet ; IL(S) © ©: 
VOH High-level output voltage 
lIOH = —400 HA, Vic =-3Vto3V 
L - 


Vec: = MIN, = Vitis) = 2, 













Vec+=MIN,  ViL(s) = 0.8 V, VIDH = 10 mV, 











VIDL = —10 mV, 





V Low-level output voltage 
lol =16MA, Vic=-3Vto3V 


OH High-level output current |Vccs = MIN, VOH = MAX Vcc+ 
S 


Short-circuit Vv = MAX 18 
0 output current4 cc: = 


t 
Supply current from » 
! Vcc: =MAX, Ta=25C 


| 
~ 
(o) 


oh 
oe 
WwW 
io) 
ook 
ise) 
Q 
to) 


4 Vcc+, outputs high 





CCH 
Supply current from y = MAX Ta =25°C 
CH Vec_, outputs high Ret = 


Ic 






3 
> 





fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended Operating conditions. 
§ All typical values are at Voc+ = 5 V, Vec_ = —5 V, Ta = 25 C. 
4 Not more than one output should be shorted at a time. 







switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, TA = 25°C 


PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX|IMIN TYP MAX 
Propagation detay time, !ow-to-high-level output, 
tPLH(D) sit eas 35 
from differential inputs A and B 






















35 
Propagation delay time, high-to-low-leve! output, 

tPHLID) 

17 

17 


a a. 


R_ = 4702, C_ = 15 pF, 
See Figure 1 


from differential inputs A and B 


Propagation delay time, !ow-to-high-level output, 
tPLH(S) 






from strobe input G or S 





Propagation delay time, high-to-low-level output, 
from strobe input G or S 






tPHL(S) 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


PARAMETER MEASUREMENT INFORMATION 









Vcc.- 
1A 
INPUT +10 mV | 
Ep oe 
PULSE O e ) yp 
GENERATOR O 1¥ 
(See Note A) | oO | SN75207 15 pF 
| O (See Note C) 
I 
| ! 
be. O | “= (See Note D) 
{) CO) 
+40 mV O ve 28 | i 
) 
0 6 OUTPUT 
CL 
STROBE a OF 
INPUT (See Note C) 
(See Note B} 
PULSE = ~ 
GENERATOR é 
(See Note A) 


TEST CIRCUIT 


rnin 4() 7) \/ 







INPUT 
B 
3V 
STROBE 
INPUT 
Gors ——ov 
—>| [*— tPHLis) 
VOH ——— = 
OH 
OUTPUT I 
Y 15V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zou, = 50 2, trp © 5 ns, te G5 ns, ty, = 500 ns with PRR = 1 MHz, 
tw2 = 1 us with PRR = 500 kHz, 

Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-18 or 2A-2B are 
being tested, and to Strobe 2G when inputs 2A-2B are being tested. 

Cc. Ci includes probe and jig capacitance. 

D. All diodes are 1N916. 


FIGURE 1—PROPAGATION DELAY TIMES 


em mm ne 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


TYPICAL APPLICATION DATA 





STROBES 
= 100 2 [ 
INPUT | iD: | ert 
or TO | | 
SN75452B 
LINE 1 or 
DYNAMIC RAM) Vref. 
ADJUSTMENT [_ | 
DRIVE MEMORY SENSE 
FIGURE 2~MOS MEMORY SENSE AMPLIFIER 
RECEIVER 1 RECEIVER 2 RECEIVER 4 
C) 
pep] dey pep 
STROBES STROBES TRANSMISSION LINE HAVING STORES 
CHARACTERISTIC IMPEDANCE Zo 
RT RT 
= RT RT = 
LOCATION 2 
RT = £0 RIVER 1 DRIVER 3 DRIVER 4 


2 


D 
DATA INPUT © = = an ie eS B ie pe 


wntait © >) cel eee) 


LOCATION 1 LOCATION 3 LOCATION 4 


> 
> 


Receivers are ‘207, ‘207B, ‘208, or ‘208B; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 


FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM 





PRECAUTIONS: When only one receiver in a package is being used, at 
least one of the differential inputs of the unused 
receiver should be terminated at some voltage 
between —3 volts and +3 volts, preferably at ground. 
Faiture to do so will cause improper operation of the 
unit being used because of common bias circuitry for 
the current sources of the two receivers. Strobe G of 
the unused channel should be grounded. 
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TYPE uA9636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


BULLETIN NO. DL-S 12774, OCTOBER 1980 





JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
o Meets EIA Standards RS-423, RS-232C, and 


Federal Standard 1030 
° Slew Rate Control 
e Output Short-Circuit-Current Limiting 
e Wide Supply Voltage Range 
e 8-Pin Dual-In-Line Package 


© Designed to be Interchangeable With 
Fairchild 9636A 


WAVE-SHAPE 1A 2A GND 
CONTROL 





description 


The uA9636AC is a-dual single-ended line driver designed to meet EIA Standards RS-423, RS-232C, and Federal 
Standard 1030. The slew rates of both amplifiers are controlled by a single external resistor, Rws, connected between 
the wave-shape-control terminal and ground. Output current limiting is provided. Inputs are compatible with TTL and 
CMOS and are diode-protected against negative transients. This device operates from +12 volts and is supplied in an 
8-pin dual-in-line package. 





The uA9636AC is characterized for operation from O°C to 70°C. | 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
Vcc+ oe Vcct+ 


CURRENT CURRENT 
SOURCE SOURCE 


OUTPUT 
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TYPE uAS63GAC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 


SSS a a a NE a I GS ETE SO ITE TIES RICO 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Positive supply voltage range, Vcc+ (see Note 1) 1... ee ee ee ee eee fawuid eater a .». Vec—to15V 
Negative supply voltage range, VCC— ww ee ee ee eee en ee ere er ate weeee. OFVtO—-15V 
Outputvoltage:  sichy deta awe ees 5 Guanes Sha ene Wee ne Bee sie aaiue Shas teen te ‘Meaee Chee were, alo Vv 
OUTPOEGCUIFONE: c-2-eacacsot 44 ied ede aero ae ee wane Cagis saeco ainiy he ee ee ee See eeeeees LI5O0MA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): JG package ........ 825mW 

Ppackage ........ 1000mW 
Operating free-air temperature range... .. ce ee ee ee eee eee mhedyaeanne bhi etn tinct Baad 0°C to 70°C 
Storage temperature range 2... . ee ee ee ee eee ee Bs etaraeie eemedae ieee teeeese 65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 60 seconds: JG package .........e000e saceeas 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package ........05. sofas Notes cu rae ... 260°C 


NOTES: 1. All voltage values are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, derate at the rate of 6.6 mW/C for the JG package and 8.0 mW/C for the 
P package. 


recommended operating conditions 


Positive supply voltage, Vcc+ 


Negative supply voltage, Vcc— 
Operating free-air temperature, TA 





Wave-shaping resistor, Rys 


electrical characteristics over recommended range of free-air temperature, supply voltage, 
and wave-shaping resistance (unless otherwise noted) 


MIN TYPt MAX | 
PARAMETER TEST CONDITIONS UNIT 
(See Note 3) 


Vin __ High-level input voltage aa pg en Oe OGL MO (ie, 
Vi____ Low-level input voltage Pec ee ener ee ee Ol 
Vik Input clamp voltage l}=-15mA | tt | Vv 


RL = 
VOH High-level output voJtage V,;=O08V Ri = 3 kQ to ground 
Ri = 450 2 to ground 
RL = 
VOL Low-level output voltage VjpH2V RL =3 k& to ground 
: Rx. = 450 2 to ground 


\ High-level input t eine 
iH Oe ete 


y p10 
Mik Low-level input current V,=0.4V —-20 -—80 
lo Output current (power off) Vcc: =0 Vo=+t6V 


| = 9. 
|= 9. 
Vpt2v 
ine: Seancanebecmuceene 
Vi, =O0V 


Rp= ABO 


Ryws=100k2, Output open 
i Vec= #12 V, V)=0V, 


T AII typical values are at Vec+12V,Ta= 25°C. 

ENot more than one output should be shorted to ground at a time, and duration of the short-circuit should not exceed one-second. 

NOTE 3: The algebraic convention, where the less-positive (more-negative) limit is designated as minimum, fs used in this data sheet for logic 
voltage levels, e.g., when —5 V is the maximum, the minimum is a more-negative voltage. 
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TYPE uAS636AC 
DUAL LINE DRIVERS WITH ADJUSTABLE SLEW RATE 





switching characteristics, Vcc+ = 12 V, TA = 25°C, see figure 1 


R, = 4502, 


Transition time, low-to-high-level output 
Ci = 30 pF 


RL = 4502, 


ransiston sie nigh: tovows evel Outeue CL = 30pF Rws=500k2 | 40 5570 | 
Rws = 1Ma 80 110 140 





PARAMETER MEASUREMENT INFORMATION 









———3V 
INPUT 
OUTPUT (See it an 
OV 


CL = 
30 pF 


(See Note a) 90% 90% ———~ VoH 
OUTPUT 
; 10% 10% A Vg, 
Vec_ tTHL —mi ke i ha tTLH 
{ J 1 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: a. C,_ includes probe and jig capacitance. 
b. The input pulse is supplied by a generator having the following characteristics: tp < 10 ns, te = 10 ns, Zoy¢ = 50 2, PRA = 1 KHz, 


duty cycle = 10%, 


FIGURE 1 — TRANSITION TIMES 





TYPICAL APPLICATION DATA 


12 V TWISTED PAIR 5V 
OR 
FLAT CABLE 





FIGURE 2 — RS-423 SYSTEM APPLICATION 
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OUTPUT VOLTAGE INPUT CURRENT 


vs 
INPUT VOLTAGE INPUT VOLTAGE 


vece=szv | | | | tM 


iat aS 





















160 
7 oo eee Sh 
2 pe 
: 2 Se ee eeeee 
: in’. 4aanenn 
: i 
z eee lan | (2 Eetdseie 1 
ee | |W ee riled 
—250 
—2-1 0 12 3 4 56 6 7 8 
V1 — Input Voltage — V V1 — Input Voltage — V 
FIGURE 3 FIGURE 4 
OUTPUT CURRENT OUTPUT CURRENT 
OUTPUT VOLTAGE OUTPUT VOLTAGE 
(POWER ON) (POWER OFF) 


{go — Output Current — pA 


IQ — Output Current —mA 





—50 00 
-10-8 -6 -4 -2 0 2 4 6 8 10 -10-8 -6 4 2 0 2 4 6 8 10 
Vo — Output Voltage — V Vo — Output Voltage ~ V 
FIGURE 5 FIGURE 6 


TRANSITION TIMES 
vs 
WAVESHAPING RESISTANCE 


4 400 


mt 


tTLH. tTHL — Transition Times — 





7 ees BD 
4 
mae ett 
anim 
0.01 0.04 0.1 04 #1 4 10 
Rws — Waveshaping Resistance — MQ. 


FIGURE 7 
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INTERFACE TYPE uAS9637AC 
CIRCUITS | DUAL DIFFERENTIAL LINE RECEIVER 


BULLETIN NO. DL-S 12775, SEPTEMBER 1980 


JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 
e Meets EIA Standards RS-422A and RS-423A ; ; 
© Meets Federal Standards 1020 and 1030 NY cINGS ING: ny 


INPUT INPUT INPUT INPUT 


e Operates from Single 5-V Power Supply 
e Wide Common-Mode Input Voltage Range 
e High Input Impedance 

e TTL-Compatible Outputs 

@ High-Speed Schottky Circuitry 

e §8-Pin Dual-In-Line Package 


Vec GND 
OUTPUT OUTPUT 





description 


The uA9637AC is a dual differential tine receiver designed to meet EIA standards RS-422A and RS-423A. It utilizes 
Schottky? circuitry and has TTL-compatible outputs. The inputs are compatible with either a single-ended or a 
differential-line system. This device operates from a single 5-volt power supply and is supplied in an 8-pin dual-in-line 
package. 


The uA9637AC is characterized for operation from 0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
Vec 
Vcc 
50 2 NOM 


OUTPUT 


CURRENT 
SOURCE 


Copyright © 1980 by Texas Instruments Incorporated 


TEXAS INSTRUMENTS integrated  Schottky-Barrier _diode- 5-255 
INCORPORATED clamped transistor is patented by Texas “% 
Instruments. U.S. Patent Number 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 3,463,975. 








TYPE uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vac (see Note 1) BS ouaulcik-tha ics om ape reaian is Waals e nlene te atin ke Woke AON Mae ae tO 


INDUt VOIta0G. 26 666 eG eek bea ek ee ee ee Ota aks % Paltnaaouses oe CR RG a OILY 
Differential input voltage (see Note 2) ww ee ee ee tet ee tte wee tee ees Scatiaake: 1S V 
Output voltage (see Note 1)... eee tee ee eee ett ee ete eet e tees rece seess “OS V to 5.5 V 
Low-level output current ......... Cle de hm hare nascar Gale. te. aie. ea den wwe artes le At aerate da ereewese, DOMA 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3): 
JG package .......202+2+- 825MA 
Ppackage ........e+0+2-+- 000MA 
Operating free-air temperature range ...... Sat sc ahi Gade wiedoa bed nana ds ak a teeee heater OO 10 20 C 
Storage temperature range .......2c0cc cece cccace i Prius dhlache ese wide d its Lopettaice . w= 65 6 tO160 C 
Lead temperature 1/16 inch (1,6 mm) from case for GO seconds: JG package 1... ct eee ee ee eee 300°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: Ppackage ........eceeceeeeceae 260°C 


NOTES: 1. All voltage values, except differential-Input voltage, are with respect to the network ground terminal. 
2. Differential-input voltage Is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free-air temperature, derate the JG package to 528 mW at 70°C at the rate of 6.6 mW/*C and the P 
package to 640 mW at 70 C at the rate of 8.0 mW. In the JG package, UA9637AC chips are glass-mounted. 


recommended operating conditions 





Supply voltage, Vcc 


Common-mode input voltage, V 
Operating free-air temperature, Ta 





electrical characteristics over recommended ranges of supply voltage, common-mode input voltage, and 
operating free-air temperature (unless otherwise noted) 


MIN TYPt MAX 
PARAMETER TEST CONDITIONS See Note 4 UNIT 
VT Threshold voltage (V74 and Vr_) See Note —0.4 0.4 
70 


VOH High-level output voltage Vip =0.2V, lo =—1 mA: | 25 35 | 
VOL _ Low-level output voltage Vip =—0.2V, lo =20mA | 035 OS | 
los 
















See Note 6 Vientov | =1.6 ~3.25 | 
Icc Supply current Vip =-0.5 V, No load i 


T All typical values are at Vec=5V,TA= 25 C. 
Only one output should be shorted at a time, and duration of the short-circult should not exceed one second. 


NOTES: 4. The algebraic convention, where the less-positive (more-negative) timit Is designated as minimum, is used In this data sheet for 
threshold fevels only. 
5. The expanded threshold parameter is tested with a 500-Q resistor in series with each Input. 
6. The Input not under test Is grounded. 


switching characteristics, Veg = 5 V, Ta = 25°C 


PARAMETER TEST CONDITION MIN TYP MAX UNIT 
PLH Propagation delay time, low-to-high-level output | 155 | ons 
tPHL Propagation delay time, high-to-low-level output CL=30pF, See Figure 1 | 18 2B] | 
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TYPE uA9637AC 
DUAL DIFFERENTIAL LINE RECEIVER 





PARAMETER MEASUREMENT INFORMATION 


V Vv 
CCt+ OUTPUT cc— ie yk 
INPUT 50% 50% 
3922 (soeNoteB) fj 
-0.5V : i 
rel tPLH 4 tPHL 
(] 


4 
Y \ 
OUTP 
Uh 15 V 15V 


VOLTAGE WAVEFORM 





TEST CIRCUIT 


NOTES: A. C_, includes probe and jig capacitance. 
B. The Input pulse is supplied by a generator having the following characteristics: tp < 5 ns, tg = 5 ns, PRR = 5 MHz, duty cycle = 10%. 
FIGURE 1—TRANSITION TIMES 


TYPICAL CHARACTERISTICS 





OUTPUT VOLTAGE OUTPUT VOLTAGE 


vs VS 
DIFFERENTIAL INPUT VOLTAGE DIFFERENTIAL INPUT VOLTAGE 


Vo—Output Voltage—V 


Vo—Output Voltage—V 





Vip—Differential Input Voltage—mV 


Vip—Differential tnput Voltage—mV 
FIGURE 2 


FIGURE 3 


TYPICAL APPLICATION DATA 


TWISTED PAIR 







+5 V 
7 
uA9637AC 


FIGURE 4—RS-422A SYSTEM APPLICATIONS 
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INTERFACE 


TYPE uA9638C 


CIRCUITS DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 


BULLETIN NO. DL-S 12780, OCTOBER 1980 


e Meets EIA Standard RS-422A 

e Operates From a Single 5-V Supply 
e TTL and CMOS Input Compatibility 
e Output Short-Circuit Protection 

e Schottky Circuitry 


e Designed to be Interchangeable with 
Fairchild 9638 


description 


The uA9638C is a dual high-speed differential line 
driver desianed to meet EIA Standard RS-422A. The 
inputs are TTL- and CMOS-compatible and have 
input clamp diodes. Schottky-diode-clamped 
transistors! are used to minimize propagation delay 
time. This device operates from a single 5-volt power 
supply and is supplied in an 8-pin dual-in-line package. 


The uA9638C is characterized for operation from 
0°C to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


4 kN NOM 


JG OR P DUAL-IN-LINE PACKAGE 


(TOP VIEW) 


TYPICAL OF ALL OUTPUTS 


absolute maximum rating over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vcc (see Note 1) 
Input voltage range 


Operating free-air temperature range 
Storage temperature range 


NOTES: 1. Voltage values except differential output voltages are with respect to the network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Table. 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 


Lead temperature 1/16 inch (1,6 mm) from case for 30 seconds: JG package 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds: P package 


vcc 





OUTPUT 





—0.5Vto7V 
—~O05Vto7V 


se © ss © © es @o © @ © we es 


800 mW 


0°C to 70°C 


—65°C to 150°C 


300°C 
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Copyright © 1980 by Texas Instruments Incorporated 


Instruments. 
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U.S. 


Patent 


T integrated Schottky-Barrier § diode- 
clamped transistor is patented by Texas 


Number 


1080 


i] 


TYPE uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 





DISSIPATION DERATING TABLE 


POWER DERATING 


PACKAGE 
RATING FACTOR 


JG (Glass-Mounted Chip) 6.6 mW/C 
P 8.0 mW/C 





recommended operating conditions 


No max [uit 
Supply voltage, Vcc 4.75 5 §.25 
High-level output current, loy ee 

80 


Low-level output current, lo 


Operating free-air temperature, TA 


















electrical characteristics over operating free-air temperature range (unless otherwise noted) 


Win Hishievel inputvottags dE SCS‘; CS ld 
[Vin _Lowdevel input voltage =f SSCSCSCSSCSCSCSCS“CSCSCSsC‘“‘st‘“s‘iCSSSCSCSCSCt BY 


Voo=475V,  Vin=2V, [loH=-10mA | 2835 
V High level output voltage 
= —svinsosy ion=—40mA | 2 















y cc ° ’ 1H 2 ’ IL . ’ 


Vop1! Differential output voltage Voc 2 5.25 V, lo =0 2VoD2 
Vop2! Differential output voltage 


ee Change in magnitude oft 
ep differential output voltage ; 
Vcc = 4.75 V to 5.25V, Ri =1002, See Figure 1 
Voc Common-mode output voltage § 
ee Change in magnitude of 
oc common-mode output vo!tage 








Veo=0, 
100 
Vec=525V, Vin 05V 200° 






lo Output current with power off 








LA 
pA 
LA 
BA 
Voc = 5.25 V, 
Voc= 5.25, 


TAI} typical values are at Voc = 5 V and Ta = 25°C. 

ta Vopland ANociare the changes in magnitude of Vop and Voc, respectively, that occur when the input Is changed from a high level toa 
low fevel. 

Sin EIA Standard RS-422A, Voc, which Is the average of the two output voltages with respect to ground, Is called output offset voltage, Vos. 

q Only one output at a time should be shorted and duration of the short-circuit should not exceed one second. , 


No toad, AllinputsatOV = {45 | 
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TYPE uA9638C 
DUAL HIGH-SPEED DIFFERENTIAL LINE DRIVER 





switching characteristics, Vcc = 5 V, TA = 25°C 


CL = 15pF, Ri = 1002, 
See Figure 2 


top Differential-output delay time 


tTD Differential-output transition time 





PARAMETER MEASUREMENT INFORMATION 


50 2 


J 
502 | Voc 


FIGURE 1— DIFFERENTIAL AND COMMON-MODE OUTPUT VOLTAGES 


INPUT 


wom nnn awe 3V 






Y OUTPUT 








DIFFERENTIAL 
OUTPUT 


GENERATOR 
(See Note A) 
Z OUTPUT 





CL = 15 pF 


_L. CL ¢ | : (See Nots B) 
eet eo ec manl, 
= Y OUTPUT Jone 50% OH 
i“ VOL 


i] 
‘ 
4 ; ’ VOH 
Z OUTPUT 50% 50% 


TEST CIRCUIT VOLTAGE WAVEFORM 


NOTES: a. The input pulse generator has the following characteristics: Zgu7 = 50 2, PRR = 500 kHz, ty, = 100 ns, tp = < Sas. 
b. Cy includes probe and jig capacitance. 


FIGURE 2 — SWITCHING TIMES 
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introduction 


The systems designer is constantly faced with the problem of interfacing subsystems and of transmitting data over a 
distance, whether it is a few inches on a circuit board or many feet to another unit in the system. The quality of the 
signal reproduced in the receiving unit is dependent on: 


A. Transmission tine characteristics 
1. Length and attenuation 
2. Geometry (single wire, coaxial, parallel wires, twisted pair, shielded or unshielded, etc.) 
a. Characteristic impedance and line termination 
b. Distributed capacitance and inductance 


General layout and noise environment 


C. Receiver characteristics 
1. Input impedance 
2. Sensitivity, hysteresis, and input threshold 
3. Frequency response (switching time) 


D. Driver characteristics 
1. Output impedance 
2. Output peak current capability 
3. Frequency response 








E. Bit rate and pulse duration (bit rate = 2 ) 
| | period 


The impact of many of these factors is discussed on the following pages and in several data sheets. Other applications 
where line circuit characteristics can be used to advantage are also discussed. For convenient access to all the 
application information in this data book, a topical index is provided on the next page. 


additional circuit design information 


Bulletin CA-130, Line Drivers and Receivers: SN55107 Series, and Bulletin CA-146, Data Transmission with SN55107 
Series, are available from Texas Instruments upon request. 


The Texas Instruments videotape course ‘‘Linear and Interface {Integrated Circuits’’ is available for a nominal fee. 
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INDEX TO APPLICATION TOPICS 


interfacing to IEEE Standard 488 GPIB coche ee hie eee ECS E Oe eS CAS ONO Bas 5-6 
EIA Standards: sane eee ce ek oe eee eee ee mes Bh ds Sistas eather ls es eee grieve annie ane cen apenas ete 5-8 
Party-line system for quadruple bustransceivers ...... cece ere er eee eet ee ee eee teeter eater ees 5-24 
Party-line operation for drivers with 3-state outputs 1... cee cree cere ee rene veer ence tree eeeee 5—30 
Basic balanced-line transmission system ..... ccc cence rece ee ener rete rete eres een eeene 5-44, 5-66 
PAartV-lING SYSTEM: «Seder aha betwee We aaa aS we a we eee 5—55, 5-66, 5-250 
Unbalanced or single-line systems «ww. ce et te ee tee eee eee ete ete ete e tet eees 5—56, 5—106 
DOEAND CONNECTIONS: 6.52558 ese retain 6 Sialic whe a, We ae ae, Ba eS Nara ae WR ee ea 5—56 
Increasing receiver common-mode input voltage range 1... cee eee ree ree eee ew ete e eset eee teees 5—56 
Furnace control] ....... cece uence sere cave wcetiiue eid ee ee eee re Cn er ee ree eee 5—58 
Dual citterential:comparator” wedites eiwid Sais be & Steele Shae war Soke Nace eat GES GS F Slateae 4 5-59 
Repeaterfor long lines 6.644050 Wai eee i iis ew ew Ww wR Caw ee as ee eae Se ee ee 5—59 
WHIEIGOW CETCCUOS: iss oss or, penises ss Wo Ya et pw sw ch las www Daa oa Wi a a te tw owe Sele et 5-59 
Temperature controller with zero-voltage switching .......cccceceee eee a ee ee rere a ene or 5-60 
PULSE COMEON GIGI: iors, e-v-A'5 oare- ere, oa ide dE a: re alae ow Rs ew aww See A te Ste ee Se oa ee 5—66 
Balanced party-line system .........0200.% ee ee ee ee ae pia atee Carer ee ees fe ee tae 5—86 
Single-ended party-line circuits ..... 50 Wee ee Reh ee a ee a SO ee ee Sa ee 5—100 
Pulse-squaring circuit ......cceevvccceeens Pe ee ee ee ee ee ee ee ee ee rea ere ere eae 5—100 
Voltage waveforms on unbalanced transmission lines ......... Stel: a iar Gowler ete be ecavatenata ain ewes 5-124 
Line receiver circuit with adjustable voltage reference ........e-ese00.% 5 sak dh Bean esate Wise tate a Ma ».. 5-132, 5—152 
Schiniitt trigger cirGeit 35m ead oat ara by tere actencs cas Arcee cahcesng da legs Siecara 6 Wwe oe Gy Gaede aly SSS 5-133 
Gated Oscillator “sc diee kane chee eeewe Paes ewes asia esa das aod eta GL ate oem ee a eee age ate 5-133 
LOVEMGClECIOl® -3.4-a.0 So waa nee eet eae ws eS See Sewer ee ia eek. e bares 8 aetna ate te 5—133 
intertace circuits for MIL:STD 188C> v% seco eV 4 ewe eh SR ee ew Bw Ae le Www ew Wee 5-138, 5-144 
Interface circuits for EIA Standard RS-232-C dw ke ec ee ee ce eee e eee ee eeeens 5—144, 5—240 
Balanced Bus Transmission with up to 32 driver/receiver pairs ...... cee ee ee ee ce eee ete neces 5-190 
Differential line extender (Transceiver) 6... ccc ce cee ete ee ee eee eee eet eee ee ete eet ees 5-222 
Differential-line transmission using SN75182 and SN75183 www hk ee te tee ee tt et teens 5-133 
Logie transiatOrcicuit: 4.223448 sales Gig Owe 84s OES We eae new Oe OR aa 5—240 
MOS:MOMOFY SONSCOIMIDIILIOl aici swausas ava esa whe ater er are ecard Bee ere ww Wa oo ee owe Ss RE Ste ores 5—250 
HS-AZSSVStEMEDDIICAHONS.  6ni6-w7et ae ee ee Bs wee ee te hee re waa aien ale ree le ale Whe eee S 5—253 
RS-422A system applications 666 scsi oo boo BK eee ww RO Se SOON eo ee we OW Owe eS 5-257 
EING TOrMINGtIONS: acc occ Sars we cate whet on tee le are ak Ae We ROS Get oe he Re see Eee 5—263 
NOIGG? 76 2.5704 dnb sates 8 we 4S Gee SRR 6 hab EEA. © le ae Ws SRO O RUG AA a ae 5—266 
Line lenoth:capability Versus DIC TAG: 2 enee die eed ele © WR eb elece Oe we Nw LEW Eee 5—268 





5-262 


TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


LINE CIRCUITS 
APPLICATION INFORMATION 





‘line terminations 


The voltage across an impedance terminating a transmission line is a function of the real and imaginary components of 
the impedance, the characteristic impedance of the line, and the incident power. When the impedance is a pure 
resistance ‘(see Note 1) and the transmission line is ideal, then: 


RL—Zo \2 
PR =P b= <0 (1) 
P| —» Ri +20 

— RL —Zo\2 

= Py =P} —PR =P; f (aos ) | (2) 
RL +Zqg 
Zo RL 
Ve =/PLRL =/IL2 Rp2 (3) 
where 
i ~ P| = incident power Pi = power delivered to RL 
eee PR = reflected power Zo = line characteristic 
impedance 


Ri = load resistance 


When RL = Zo, the numerators of the fractional terms in Equations 1 and 2 become zero and the reflected power is 
zero. With reflections reduced to zero, one source of signal distortion and noise is eliminated. Equation 3 shows the 


relationship between PL, RL, Vi, and IL. 


In line circuit design Ry is a lumped value representing the combination of a termination resistor and the input 
resistance of a line receiver. 








(4) 





LINE 
RECEIVER | 


FIGURE 2 
When Rin > RT, the incoming signal power and noise power are shunted to ground by RT, decreasing the effective 
power to the input of the receiver. 


NOTE 1: The assumption that the terminating impedance is a pure resistance simplifies this discussion. In practice, the reactive components of 
impedance can usually be neglected. 
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line terminations (continued) 


Figure 3 illustrates how much the line length versus bit rate boundary for acceptable TTL signals was affected by 
variation of the termination resistor values. Case A clearly provides the best capability for high bit rates and long 
transmission linés, while Cases B and C show irregularities primarily due to reflected signals. 


LINE LENGTH CAPABILITY 
vs 
BIT RATE 


10 000 
7 000 












ae = eS 
4000 (—14 HH 


a ATL 
2000 ESS LET 
1 000 +—_—-++—_ $+ -F ae Ow s FR, ee a Oe eee, 2 ee ee 2 ee 


700 —s wn - rest ert — ht ttt 

















=n mnpess mm o 
HTH oa ys Sastry 
PS Co 5 
|) tt SM mu | 


is aaiiiiimnaiiins i 


0 
0.1 0.2 0.4 1 2 4 10 20 40 100 
Bit Rate—Mb/s 


400 
200 


Case A 
Case B 


Line Length—ft 


Case C 10 = 
Case D 40 F 





Vec=5V Vcc=5V 









DRIVER 
SN75123 






RECEIVER 
SN75125 








TTLIN Belden #8795 wire 


50% Duty Cycle 


TTL OUT 





FIGURE 3 
: 4vV 4 
The voltage waveform for Case C at a line length of ; f 
F . ‘ , Driver 
50 feet shows a large negative transient in the receiver frput 
output due to a reflection. At 10 feet, the bit rate Ov. 
capability (see Figure 3) has increased to 45 Mb/s { 
compared to 47 Mb/s for Case B. a i 
Receiver { 
Output 
ove 
50 ns/div 
Bit Rate = 5.4 Mb/s 
Line Length = 50 feet 
VOLTAGE WAVEFORM 
1 
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line terminations (continued) 


The waveforms below offer an interesting comparison of the driver input signal to the resulting signals that appear at 
the receiver input and at the receiver output. The circuit of Figure 3 with 100 feet of line and a bit rate of 2 Mb/s was 
used. Note that the pulse duration for Case D receiver output is much shorter than the apparent duration of the input 
pulse, Case C, with somewhat less distortion, produces input and output pulse widths of about the same value. 


VOLTAGE WAVEFORMS 


INPUT TO DRIVER 


RR 2 Ne ROIS 


















AV 
3V Receiver Fi 
Input 
ov oh bape 
Receiver {ins 
Output Hee ae 
etn fe Racha ts ~ eer We ke, : ov ~ : aod 
50 ns/div 50 ns/div 
CASE C 
AV 4V : 
Receiver Receiver } 
Input Input Ff} 
4v § Ve _ 
Receiver} Receiver |i ‘ 
Output | Output 7 } 
OV ove an 
50 ns/div. 
CASE D 
4v 
Receiver 
input 
ov_ 
4V 
Receiverlg 
Output 
50 ns/div 
77 
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noise 


The environment of any transmission line will produce noise from many sources. That noise will be transmitted to the 
input of the line receiver and can cause severe signal distortion. The familiar differential-line technique has provided a 
means of reducing the effect of common-mode noise on low-level signals in linear, digital, and rf transmission for some 
time, and is thoroughly discussed in the literature. One method of reducing the common-mode noise on balanced lines 
will be presented in this topic. 


The noise power present on a line terminated in a resistance will act in the same manner as the signal power in 
Equations 1 through 4 under Line Terminations. Specifically, the noise will be shunted to ground and will not provide 
power to the receiver input if the line is terminated in a low-value resistor to ground. Examples 1 and 2 below show two 
typical means of terminating differential lines at‘the receiver. 


! 
I 
| 
| 
| 
| 
| 
| 
| 
=! 


oy 
5 


| i 
LINE 
Zo Rp RECEIVER | Rin 
| Rin 
Rin | 
ER ree eae Hind th = = 
Rp = Zo, Rin > Zo Equivalent Circuit of Each Input 
EXAMPLE 1 


Since the shunting resistance, RED + Rijn, is high, most of the noise on each conductor will appear at the receiver input. 


eee ee 


R11 
RT Rin or Rin 
RT2 
Zo LINE 
RECEIVER 
ae Rin — — 
RT2 = ~ 


Equivalent Circuit of Each input 


RT1= R72, RT1 + Rt2 = Zo, Rin > Zo 
EXAMPLE 2 


Most of the noise power on each conductor of the balanced line will be shunted to ground by R741 or R72 because of 
their low value compared to Rin. 
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noise (continued) 


Figure 1 below illustrates the effectiveness of the differential-line technique in rejecting noise from an external source. 





Line Length = 3000 ft 









OUTPUT 









SN75114 SN75115 


Frequency = 0.1 MHz 
0 to 3 V Square Wave 


2 us/div aa 2 us/div 


FIGURE 1 
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line length capability vs bit rate 


The data presented in this section is intended to assist the designer who must choose a combination of line driver and 
receiver to meet fine length and bit rate requirements. It does not represent the complete set of available options, but 
offers a means of comparison for many device types in typical applications. Each graph is associated with a specific line 
termination scheme, and all measurements utilized Belden #8795 wire as transmission line (see Note 1). 


The duty cycle value refers to the time at TTL high level divided by the period length. 


TTL high —__—__- =e ame me cee cms oe ee oe ee oe 
I 1 
l 
| I 
i 
| | 
i i 


° 
& 


1 50% 90% 


—___—_—_——— period length ———__—__—___—___+ 


FIGURE 1— PERIOD AND DUTY CYCLE 


Duty cycle and bit rate values will yield the high-level pulse duration by means of the formula: 





Pulse duration = period x duty cycle = x duty cycle 


bit rate 
The data on the following pages was obtained in each case by monitoring the output of the receiver. Acceptable 
waveforms exhibited: 


1. TTL low level less than 0.4 V 
2. TTLhigh level greater than 2.4 V 
3. No oscillations 


Figures 2 and 3 show examples of acceptable and unacceptable voltage waveforms with regard to oscillations of the 
SN75112 driver and SN75207 receiver. 










ACCEPTABLE VOLTAGE UNACCEPTABLE VOLTAGE WAVEFORMS 
WAVEFORM _ EXPANDED VIEW 
Driver Driver 
f input 
= v— 
OY pe nt aM ewe see 
Output 
1ussdiv 1 us/div 0.1 us/div 
Bit Rate = 0.3 Mb/s Bit Rate = 0.3 Mb/s, Line Length = 5000 ft 
Line Length = 2000 ft 
FIGURE 2 FIGURE 3 


NOTE 1: Belden #8795 twisted-pair wire is 22 AWG and exhibits the following characteristics: Z9 * 1002, C © 15 pF/ft, propagation 


delay © 1.3 ns/ft. 
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LINE LENGTH CAPABILITY vs BIT RATE 








INDEX TO DATA 
DRIVER APPLICATIONS RECEIVER APPLICATIONS 
TYPE FIGURE NUMBERS TYPE FIGURE NUMBERS 
SN75109A 4,7 SN75107A 4,5,6 
SN75110A 5,8 SN75108A 7,8,9 
SN75112 6,9 SN75115 13, 14, 15, 16, 21 
SN75113 10, 13 SN75116 42 
SN75114 10,13 SN75117 43 
SN75116 42 SN75122 17, 22, 26, 31 
SN75117 43 SN75124 27, 32 
'$N75121 31 SN75125 28, 33 
SN75123 32, 33 SN75127 28, 33 
SN75138 34 SN75138 34 
SN75150 37, 38 SN75140 18, 23, 29 
SN75158 41 SN75152 19, 24, 30, 38, 44 
SN75183 11,14 SN75154 37 
SN75188 35, 36, 39, 40 SN75182 10, 11, 12, 20, 25 
SN75450B 44 SN75189 35, 39 
SN75451B 16, 17, 18, 19, 20 SN75189A 36, 40 
SN75361A 21, 22, 23, 24, 25 SN75207 4,5,6 
0$8831 12, 15, 26, 27, 28, 29, 30 SN75208 7,8,9, 41 
DS8832 12, 15, 26, 27, 28, 29, 30 ; 
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LINE LENGTH CAPABILITY vs BIT RATE 
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LINE LENGTH CAPABILITY vs BIT RATE 


Vec=5V Vec=5V 
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LINE LENGTH CAPABILITY vs BIT RATE 
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MEASUREMENT INFORMATION FOR FIGURES 16 THRU 20 
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LINE LENGTH CAPABILITY vs BIT RATE 
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MEASUREMENT INFORMATION FOR FIGURES 21 THRU 25 
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LINE LENGTH CAPABILITYvs BIT RATE 
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LINE LENGTH CAPABILITY vs BIT RATE 
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LINE LENGTH CAPABILITY vs BIT RATE 
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MEASUREMENT INFORMATION FOR FIGURES 35 thru 37 
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MEASUREMENT INFORMATION FOR FIGURE 38 
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LINE LENGTH CAPABILITY vs BIT RATE 
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MEASUREMENT INFORMATION FOR FIGURES 39 AND 40 
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LINE LENGTH CAPABILITY vs BIT RATE 
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MEASUREMENT INFORMATION FOR FIGURES 42 AND 43 
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J,N 

@ Independent strobes 
i @ Internally compensated reference 
amplifier 
SN75238 | JN oe at 
e Test points for strobe timing 
adjustment 

_ 

J 

J,N 

J 

J,N 
an [2 
Din [2 | 
pow [2 | 


@ Provides memory data register 
e Dual input channels 





e Built in data buffer and data register See 
e Reference amplifier inherently stable Note 1 


e 7 single-ended noninverting 


SN75236 
MOS-TO-TTL 


0 
CONVERTER T 





SN75270 drivers per package 


500 vA 
ARRAY 


MOS-MEMORY 
AMPLIFIERS 
+10 mV +3 V . 
TMS 4062 
+50 pA 
1/0 INTERFACE 


TtT-P = Totem Pole, O-C = Open Collector, R = Resistor Pull-Up 
Vtep = Propagation Delay Time 





® Single 5-V supply 


SN55107A 
17 ns e !ndependent strobes 
SN75107A 
5—49 


SN55108A 
SN75108A 


SN75207 
SN75208 


@ Independent strobes . 
@ Independent strobes 


e Combined driver and sense amplifier 
@ Read enable and write enable controls 


R 

L 
P 
-P 
P 
Te 
-P 





SN75370 





NOTE 1: For additional information, contact your nearest TI field sales office. 
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INTERFACE SERIES 5520/7520 
CIRCUITS SENSE AMPLIFIERS 


BULLETIN NO. OL-S 7711279, AUGUST 1973—REVISED APRIL 1977 







HIGH-SPEED SENSE AMPLIFIERS FOR CONVERSION OF 
COINCIDENT-CURRENT MEMORY READOUT TO SATURATED DIGITAL-LOGIC LEVELS 


performance features ease-of-design features 

@ High Speed and Fast Recovery Time e Choice of Output Circuit Function 
e Time and Amplitude Signal Discrimination e TTL or DTL Drive Capability 

e Adjustable Input Threshold Voltage Levels e Standard Logic Supply Voltages 


e Narrow Region of Threshold Voltage Uncertainty ¢ Plug-in Configuration Ideal for Flow- 


e Multiple Differential-Input Preamplifiers Soldering Techniques 


e Pins on 100-mil Grid Spacings for 


e High D-C Noise Margin . . . Typically One Volt Industrial-Type Circuit Boards 


Good Fan-Out Capability 


description 


Series 5520/7520 monolithic sense amplifiers are designed for use with high-speed memory systems. These sense 
amplifiers detect bipolar differential-input signals from the memory and provide the interface circuitry between the 
memory and the logic section. Low-level pulses originating in the memory are transformed into logic levels compatible 
with standard transistor-transistor-logic (TTL) and diode-transistor-logic (DTL) circuits. 


These sense amplifiers feature multiple differential-input preamplifiers and versatile gating and output circuits, 
permitting a significant reduction in the circuitry required to accomplish the sensing function. A unique circuit design 
provides inherent stability of the input threshold level over a wide range of power-supply voltage levels and temperature 
ranges. Independent strobing of each of the dual sense-input channels ensures maximum versatility and permits 
detection to occur when the signal-to-noise ratio is at a maximum. The gate and strobe inputs and the outputs are 
compatible with standard TTL and DTL digital logic circuits. 





The SN5520 and SN7520 circuits may be used to perform the functions of a flip-flop or register that responds to the 
sense and strobe input conditions. 


The SN5522 and SN7522 circuits feature a high-fan-out, single-ended, open-collector output stage. In addition, they 
may be used to expand the inputs to an SN5520 or SN7520 circuit, or to perform the wired-AND function. 


The SN5524 and SN7524 circuits provide for independent, dual-channel sensing with separate outputs. SN55234 and 
SN75234 are similar but have inverted outputs and internal compensation. SN55232 and SN75232 are identical to the 
SN55234 and SN75234, respectively, except that their output gates each feature an open-collector output. 


The SN5528 and SN7528 circuits are identical to the SN5524 and SN7524, respectively, except that the output of each 
preamplifier is available as a test point. SN55238 and SN75238 are similar to SN5528 and SN7528, respectively, but 
have inverted outputs and internal compensation. 


Series 5520 sense amplifiers are available in the J ceramic dual-in-line package and are characterized for operation over 
the full military temperature range of —55°C to 125°C. Series 7520 sense amplifiers are available in both the J 
(ceramic) and N (plastic) dual-in-line packages and are characterized for operation from 0°C to 70°C. 
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SERIES 5520/7520 
SENSE AMPLIFIERS 


design characteristics 


Series 5520/7520 sense amplifiers are completely d-c 
coupled. Previous designs have resulted in circuits in 
which the threshold level could not be closely 
controlled because they were highly sensitive to 
changes in the d-c levels throughout the amplifier. 
This was due primarily to the required tolerances on 
the absolute value of resistors and the resistor 
temperature coefficients. The ‘‘matched-amplifier” 
design of Series 5520/7520 circuits depends on 
resistor ratios rather than absolute values. In this 
design, excellent stability of the threshold level can 
be maintained despite component variations and 
changes in bias levels. The capability of multiple- 
input amplifiers increases the versatility of the design. 


The basic circuit is used to implement several sense- 
amplifier designs. Additional logic circuitry is added 
to the strobe-gate output to provide versatile sensing 
functions. The outputs of two or more input ampli- 
fiers can be combined to implement multiple-input 
amplifiers, a function not previously available in 
integrated form. The d-c coupled design eliminates 
many of the problems associated with overload 
recovery time and threshold shift (with high input 
repetition rates) usually encountered in sense ampli- 
fier designs that use reactive coupling components. 


REFERENCE 





Circuit operation 


The basic Series 5520/7520 sense amplifier strobe 
and threshold circuit is shown in Figure A. The design 
uses a ‘‘matched-amplifier’’ concept that takes advan- 
tage of the inherent excellent component matching 
and thermal tracking characteristics of monolithic 
integrated circuits. A reference amplifier is used to 
generate the collector reference voltage that is distrib- 
uted to the input amplifiers. Application of an 
external reference voltage, Vref, establishes the input- 
amplifier threshold voltage level, VT. The design is 
such that there is 1:1 correspondence between the 
applied reference voltage, Vrof, and the nominal 
threshold voltage level, VT. The reference and input 
amplifiers use identical circuit configurations; there- 
fore, changes in bias levels introduced into the input 
amplifier through changes in temperature or power- 
supply voltage levels are compensated by similar 
changes in the reference amplifier. 


The collector reference voltage, supplied by the 
reference amplifier, can be used to control the 
threshold-voltage level of more than one input ampli- 
fier, thereby establishing equal threshold levels to all 
of the input sense channels simultaneously. 


INPUT 


ee eae AMPLIFIER a 


COLLECTOR 


REFERENCE VOLTAGE 


BUS 


Vref = 20 mV { 
+ 


— ---+— OUTPUT 
CIRCUIT 


STROBE TO ADDITIONAL 


INPUT AMPLIFIERS 
Al 
INPUTS 
A2 


FIGURE A—BASIC SERIES 5520/7520 SENSE-AMPLIFIER CIRCUIT 
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circuit operation (continued) 


The second stage of the input amplifier is a TTL gate. 
This gate provides the threshold action for the input 
sense channel and provides a convenient point in the 
circuit to accomplish the strobe function. The 
differential-input sense signal switches the output of 
the TTL gate only when the strobe input voltage is 
higher than the logic input threshold voltage. The 
strobe input, therefore, provides the sense amplifier 
with the capability of time discrimination, allowing 
the input signal to be detected when the 
signal-to-noise ratio is at a maximum. 


The logic inputs (i.e., gate and strobe) of Series 
5520/7520 sense amplifiers are designed to be com- 
patible with Series 54/74 TTL digital integrated 
circuits. The multiple-emitter transistors are utilized 
to provide inherent switching-time advantages over 
other saturated-logic schemes. The same noise margin 
and jogic threshold voltage as guaranteed for Series 
54/74 are assured for each of the gate and strobe 
inputs. This is accomplished by testing each logic 
input under standard Series 54/74 test conditions, 
i.e,, 2 volts for high-level input condition and 0.8 volt 
for low-level input conditions. Since the guaranteed 
minimum high-level output voltage is 2.4 volts and 
the guaranteed maximum low-level output voltage is 
0.4 volt, a minimum noise margin of 0.4 volt is 
assured at each input. 


SN5520/SN7520 circuit 


This circuit is a dual-channel sense amplifier with the 
preamplifiers connected to a common output stage 
and a complementary output stage. The output 
circuit is composed of two cascaded NAND gates, 
each with external gate inputs. External connection 
of the Z output and the Gy input results in a flip-flop 


Al 
INPUTS 
A2 


STROBE Sp OUTPUT Y 


BI 
INPUTS OUTPUT Z 


B2 
STROBE Sp 
Gy 

GATES 4 


_FIGURE B 
SN5520/SN7520 LOGIC DIAGRAM 


logic: Y=Gy+A-+Sat+B:Sp 
Z2=G7+Y 
Z= Gz + Gy (A+ Sa) (B+ Sp) 





SERIES 5520/7520 
SENSE AMPLIFIERS 





or register that is set by signals at the differential- 
input terminals. Reset of the register is performed at 
the Gz input. Capacitive coupling from output Z to 
Gy results in output pulse stretching. With either 
connection, complementary output levels are avail- 
able. The gate and strobe inputs and the outputs are 
compatible with standard TTL logic. The input 
function of SN5520/SN7520 can be expanded by 
connecting the Y output of SN5522/SN7522 to the 
Gy input of the circuit being expanded. 


SN5522/SN7522 circuit 


This circuit is a dual-channel! sense amplifier with the 
preamplifiers connected to a common output stage. 
The output circuit features an open-collector output 
that permits two or more of these outputs to be 
connected in the wire-AND configuration. Each 
package includes a load resistor that may be used as 
the output pull-up resistor. High  sink-current 
capability is a feature of this design, and a separate 
ground terminal is used for the output circuitry. 
These devices can also be used as input expanders for 
the SN5520/SN7520 circuit. 


INPUTS 


STROBE Sp 


INPUTS OUTPUT Y 
B2 


STROBE Sg 
GATEG 


FIGURE C 
SN5522/SN7522 LOGIC DIAGRAM 





logic: Y = G (A + Sa) (B + Sp) 


SN5524/SN7524 circuit 


This circuit features two completely independent 
sense amplifiers in a single package. Each amplifier 
features high fan-out capability. 


1A1 
INPUTS 
1A2 
OUTPUT 1W 
STROBE 1S 
2A1 
INPUTS 
2A2 
OUTPUT 2W 
STROBE 2S 


FIGURE D 


SN5524/SN7524 LOGIC DIAGRAM | 
SN55232/SN75232 SAME EXCEPT INVERTED OPEN- 
COLLECTOR OUTPUT 


SN55234/SN75234 SAME EXCEPT INVERTED OUTPUT 





logic: W = AS for SN5524 and SN7524 


W = AS for SN55232, SN75232, SN55234, and SN75234 
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SN5528/SN7528 circuit 


This circuit features two separate single-preamplifier 
sense amplifiers in a single package. The output of 
each preamplifier is available as a test point. These 
test points can be used to observe the amplified core 
signal to facilitate accurate strobe timing. When using 
this device, care should be taken to avoid coupling 
the strobe signal or other stray signals to the test 
point. Excessive loading of the test point is also to be 
avoided. The result of either coupling or loading will 
be a change in the threshold voltage of the device. 
The output circuit of each channel features a simple 
TTL gate configuration with a high fan-out 
capability. 


TEST POINT 2P TEST POINT 1P 


1A1 
INPUTS 
1A2 OUTPUT tw 


STROBE 1S 


2A1 
ane ES 2A2 OUTPUT 2W 


STROBE S2 


FIGURE E 
SN5528/SN7528 LOGIC DIAGRAM 


SN55238/SN75238 SAME EXCEPT INVERTED OUTPUT 





logic: W = AS for SN5528 and SN7528 
W = AS for SN55238 and SN75238 





reference voltage considerations 


These sense amplifiers feature a variable-threshold 
voltage level with simultaneous adjustment of both 
sense channels or both sense amplifiers by a single 
reference voltage. The operating threshold voltage 
level of the input amplifiers is established by and is 
approximately equal to the applied reference input 
voltage, Vref. These sense amplifiers are recommend- 
ed for use in systems requiring threshold voltage 
levels of +15 to +40 mV. 


A simple method of generating the reference voltage 
is the use of a resistor voltage divider from cither the 
positive (Vcc+) or negative (VCC_—) voltage supplies. 
See Figure F. This type of voltage divider may be 
used to supply an individual reference amplifier or to 
supply a number of paralleled reference amplifiers. 
The bias current required at the reference amplifier 
input is low (nominally 30 yA); therefore, voltage 
dividers of this type may normally be operated with 
very low current requirements. In noisy environ- 
ments, the use of a filter capacitor across the inputs is 
recommended. By locating the capacitor as close to 
the device terminals as possible, noise and stray 
signals will be presented common-mode to the 
reference amplifier and thus be rejected. 


At + ov, 
Vec+ 
R2 -_ R2 —_ 
Vec- 
—Vret Al Veet 


SN55232, SN75232, SN55234, SN75234, SN55238, 
and SN75238 circuits 


The SN55234, SN75234, SN55238, and SN75238 
dual sense amplifier circuits are the same as SN5524, 
SN7524, SN5528, and SN7528, respectively, except 
that an additional stage has been added to the output 
gate to provide an inverted output and internal 
compensation has been added. Compared to using a 
separate gate for inversion, not only is package count 
reduced, but less propagation delay is added. The 
need for an external roll-off capacitor has been 
eliminated. SN55232 and SN75232 are identical to 
the SN55234 and SN75234, respectively, except that 
their output gates each have an open-collector out- 
put. This permits two or more outputs to be 
connected in wire-AND configuration. 


FIGURE F 





input line layout considerations 


Input sensitivity and device speed require adequate 
precautions in the routing of signal input and 
reference lines to prevent noise pickup. Bypassing of 
supply and reference inputs at the device with 
low-inductance disc ceramic capacitors and use of a 
good ground plane to separate strobe and output lines 
from sense and reference input lines are recommended. 
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sense-input termination resistor considerations 


Termination resistors are intentionally omitted from 
the sense-input terminals so the designer may select 
resistor values that will be compatible with the 
particular application. Matched termination resistors, 
(RT, Figure G), normally in the range of 25 22 to 
200 {2 each, are required not only to terminate the 
sense line in a desired impedance but also to provide a 
d-c path for the sense-input bias currents. Careful 
matching of the resistor pairs should be observed or 
effective common-mode rejection will be reduced. 


sell a RT SeENSE-INPUT 


AMPLIFIER 
(WITHIN 
DEVICE) 


FIGURE G 


output drive capability 


The output circuits of these sense amplifiers feature the ability to sink or supply load current. This capability permits 
direct use with both TTL- and DTL-type loads. The open-collector output of the SN5522/SN7522 circuit may be 
connected to similar outputs to perform the wire-AND function. Load currents (out of the output terminal) are 
specified as negative values. Arrows on the d-c test circuit indicate the actual direction of current flow. 


logic input current requirements 


Logic input current requirements are specified at worst-case power-supply conditions over the recommended operating 
free-air temperature range. The logic input currents are identical to those of, and compatible with, Series 54/74 TTL 
digital integrated circuits. Each logic input of the multiple-emitter input transistors requires no more than a 1.6-mA 
flow out of the input at a low logic level. Each input emitter requires current into the input when it is at a high-logic 
level. This current is 40 uA maximum. Currents into the input terminals are specified as positive values. Arrows on the 
d-c test circuits indicate the actual direction of current flow. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltages (see Note 1) 


VCGGR. a) a. & ee rite tk) Ge Bh co vee Bt. wee ee he os Be Be ee Sto oe eh PV 
Differential input voltade! Vipo or ese: fev ee Se) 48, ae SE es ee a a te Be ae ee 
Voltage from any input to ground (see Note2) . . ... . 1 eee ee ee ee eee ee. BEV 
Off-state voltage applied to open-collector outputs . . . 1... we we ee ee 5.5V 
Operating free-air temperature range: SN55' circuits . . . . . . 1 ke ee ee ee 55° C to 0 125° C 

SN75' circuits . 2... eee ee ee ee ee ee ee) 6OC tO 70°C 
Storage temperature range ... . Coe ee ee ee ee es —65°C to 150°C 
Lead temperature 1/16 inch from case es 60 spoon: J sdckaae: ge aby Kes ch- Gate Aes to aay fe. icles Be. Gh ede sale ae BOOS 
Lead temperature 1/16 inch from case for 10 seconds: N package . ....... 4... e+ ee as « 260°C 


NOTES: 1. Voltage values, except differential voltages ara with respect to network ground terminal. 
2. Strobe and gate input voltages must be zero or positive with respect to network ground terminal. 


recommended operating conditions 


MIN NOM MAX _ UNIT 


MGGEs . Hije ch eae £8 SU eB a ce ee a ee ee | 2A 5 525 V 
ViGGX. ie wi Ge bbe te Oe ede be es Ee SAS «SES BOE. | Y 
Ne: oh Se te Ue desi Ah Oe. Ga Bete See i te oe, Gd, Gs Bis bs ak isis et Mae a Se 15 40 mV 


SES ca PR TE a TTT IN A I LS POE NDEI EON TIE TE SE TE IE DEE 
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TYPES SN5520, SN7520 
DUAL-CHANNEL SENSE AMPLIFIERS WITH COMPLEMENTARY OUTPUTS 





JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


FUNCTION TABLE 
INPUTS OUTPUTS 
B Gy Gz Sp Spl Y Z 


STROBE GATE OUTPUTS STROBE GATE 


A 
X 
H 
x 
L 
L 
xX 
X 


xr xKXrK oi xK XK 
Me te ae 


x 





definition of logic levels 


iweur | HE EX 
| AorBt | Vip > Vt max | Vip < Vr min | Irrelevant | 
Vi> Vin min | Vi < Vii max 


TA and B are differential voltages (Vjp) between A1 and 
A2 or B1 and B2, respectively. For these circuits, Vj is 
considered positive regardless of which terminal of each 
pair is positive with respect to the other. 








electrical characteristics over recommended operating free-air temperature-range, Vcc+ = 5 V,VCC—=—-5V 
(unless otherwise noted) 









UNIT 










Vref = 15 mV 

Ue = a2 C to 2b: C, SN5520 only p18 201 
Viet = 40 mV 

Ta = -55°C to 125°C, SN5520 only ae a0 aa 


Vref =40mV, = =Vi(s) = VI 

Common-mode input pulse: 

tp < 15Ns, t¢< 15 ns, - 

Voc+=5.25V, |Ta=—-55°CtoO0°C, SN55200nly { ~~ 100] 

Vec— = —5.25 V,| Ta = 0°C to 70°C uA 
Vip =0 Ta =70°C to 125°C, $N5520 only 

SS ae Vocr=525V, Voo==-825V, Vip=0 SS 


High-level input voltage 
(strobe and agate inputs) 


| VoH High-level output voltage | VoH High-level output voltage output voltage | 3) «| Vecr= 4.75V, Vec—=-4.75 V, 


a TLR SST CT 
High-level ie current 2 2 
(strobe and gate inputs) : ‘ 
current into Y 


Short-circuit output 7 _ 
los(z) : Voc+ =5.25V, Voc—-=-5.25V, Tap 


current into Z 


lcc+ Supply current from Voc+ | 66) [Vcc+=5.25V, Voco— = 5.25 V, TaA=25°C 28 40 
icc— Supply current fromVec— | 6 | Vcc+=5.25V, Voc = -5.25V, =256 [1420] a] 


Fait typical values are at Vocs = 5 V, Voc_ = —-5 VV, TA = 25 C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 







Differential-input threshold 
voltage 














Common-mode input firing 


V 
ICF voltage (see Note 3) 















Differential-input bias current 
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switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, Cext => 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL FROMINPUT | TO OUTPUT | FIGURE 
t 25 40 
PLH(OY) A1-A2 OR B1-B2 CL=15pF, Ry = 2889 
tPHL(DY) 
: 30 
PLH(D2) A1-A2 OR B1-B2 28 «| C.=15pF, Ry, = 2882 
tPHL(DZ) 35 55 
t 15 30 
PLHISY) STROBE AORB Y Cy =15pF, R, = 2882 
tPHL(SY) 20 




















Y 
Zz 


t 30 
PLH(SZ) STROBE A ORB 28 «| CL =15pF, Ry = 2882 
tPHL(SZ) 35 55 
t 15 25 
PLHIGY, Y) GATE Gy Y 
tPHLIGY, Y) ti ee 
‘PLHIGY, 2) eee I eed 
GATE Gy CL=15pF, Ry = 2882 
'PHLIGY, 2) eee es ee sta az 
t 
tPHL(GZ, Z) 
typical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, Cext > 100 pF, Ta = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
: Differential-input overload recovery time Differential Input Pulse: on 
on (see Note 4) Vip=2V,  tp=tp=20ns 


: Common-mode-input overload recovery time Common-Mode Input Pulse: 20 
sah (see Note 5) Vic=#2V, t= te=20ns 


CL=15pF, RL =2882 



























teyc(min) Minimum cycle time 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 


CC+° 


Ai° 
INPUTS 

A2o 
STROBE Sa ° 

Bi° 
INPUTS 

B2. 
STROBE Sp : 


i OUTPUT 


Y 


CC—" 
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FUNCTION TABLE 

INPUTS OUTPUT JORN 
G Sa Sg Y DUAL-IN-LINE PACKAGE (TOP VIEW) 
H xX xX 


> 













STROBE GATE GND $YT stroBE 
2 


Xx OKK KPO 
zcKM KX XK le 


definition of logic levels 


INPUT | HTX 
Vip > Vt max| Vip < VT min 
i> Vins min [Vi < Vi max | relevent 


TA and B are differential voltages (Vip) between A1 and 
A2 or B1 and B2, respectively. For these circuits, Vip is 
considered positive regardiess of which terminal of each 
pair is positive with respect to the other, 


electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, Vcc— =—-5 V 
(unless otherwise noted) 


_ PARAMETER 


Differential-input threshold 
voltage 






positive logic: Y = GiA + $,)(8 + S,) 





_ TEST CONDITIONS MIN TYPt MAX JUNIT 


east 
fs 

Gs cage 3640 

Vref = 40 mV, Vitis) = Vin 

Common-mode input pulse: +25 

tp < 15 ns, t¢< 15 ns, 


Vec+=5.25V, |Ta=—-55°CtoO0°C, $N5522 only 
Vec— = —5.25 V,|Ta = 0°C to 70°C 30 75 
Vip =0 Ta =70°C to 126°C, SN5522 only 


Voc+ *5.268V, Vec—=-5.25 V, Vip =90 








TEST 











7 mV 


VT 






+ 






Common-mode input firing 
voltage (see Note 3) 





VICF 




















lip Differential-input bias current HA 


Ho Differentiat-input offset current 


y High-level input voltage 
IH (strobe and gate inputs) 
IL 


(strobe and gate inputs) 


' High-level input current 
id (strobe and gate inputs) 


(strobe and gate inputs) 


lcc+ Supply current from Voc+ 
icc— Supply current from Voc— 


All typical values are at Vecy = 5 V, Voc = —8 V, Ta = 28°C. 
NOTE 3: Common-mode Input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is apptied when the strobe Is high. 





7 


Vec+ 74.75 V, Vec—=—-4.75V, - Ion = —400 vA 
Voc+ 24.75 V, Veco =—4.75V, lol = 16mMA 
Vec+75.25V, Vec—=—5.25V, Vip =2.4V 
Veoc+ =5.25V, Vec— =—5.25 V, Vip = 5.25 V 


Vec+*5.25V, Vec_=-5.25V, Vit =0.4V 


Vecs = 4.75V, Voc_=-4.75V,  Vo=525V 
Voc+=5.25V, Vec—=—5.25 V, Ta= 25°C 

Veo =525V. Vecu=-525V, TA= 25°C 27 
Voc: =525V, Vcc_=—525V, Ta = 25°C 


~ 
o 


. 
Oo 


a 
Cc 
a 
m 
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POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TYPES SN5522, SN7522 
DUAL-CHANNEL SENSE AMPLIFIERS 





switching characteristics, Vcc+ = 5 V, VcCc— = —5 V, Cext = 100 pF, Ta = 25°C 
Bis ioscan NL jt a TEST CONDITIONS MIN TYP MAX | UNIT 


SYMBOL FROMINPUT | TO OUTPUT 
t a a 
ECHO} A1-A2 OR B1-B2 Y CL=15pF, Rp = 2882 pos 
tPHL(D) a 
t ie = 200. = 
PLHIS} STROBE AORB Y 31 | CL=15pF, RL =2882 <a 
tPHLIS) 2040 
a Se 
GATE v 32 | CL =15pF, RL =2889 
tPHLIG) 
typical recovery and cycle times, Vcc+ = 5 V, Vcc— = —5 V, Cext = 100 pF, Ta = 25°C 
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


Differential-input overload recovery time Differential Input Pulse: 
(see Note 4) Vip=2V, tp=tp=20ns 



















Common-mode-input overload recovery time Common-Mode Input Pulse: 
(see Note 5) Vic=+t2V, t-=tg=20ns 
teye(min) Minimum cycle time 





NOTES: 4. Differential-input overload: recovery time is the time necessary for the device to recover from the specified differential 
input-overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 








schematic 
——— ft 
v Coxt 
+ a 
=< anand E 
ima 
HLL 
ttl 
Al © 
run Swe Ei 
A2 ¢ Phe E me ES = ane 
STROBE Ao It YP o OUTPUT Y 
gE = bo: 
INPUTS 
STROBE Bo ee 
Vec- ° 1 
5 o GND 1 
177 
TEXAS INSTRUMENTS 6-11 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPES SN5524, SN7524 
DUAL SENSE AMPLIFIERS 





FUNCTION TABLE JORN 


INPUTS | OUTPUT 
AS w 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


OUTPUT OUTPUT 
STROBE yy GND 2w STROBE 


Vec+ 15 2 25 NC 





definition of logic levels 


Vip > VT max | Vio < VT min 
pS | Me Vin min | Vt < VIL max 





1A1 1A2, -V +V 2A1 2A2, Vec_ 
TA is a differential voltage (Vjp) between A1 and A2. For ref ret ey OC 


these circuits, Vip is considered positive regardless of INPUTS INPUTS 


which terminal is positive with respect to the other. positive logic: W=AS 


NC—No internal connection 
electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, Vcc— =—5 V 
(unless otherwise noted) 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN TYP? MAX |UNIT 


Vicetsmy  [lAzD*C 10 70°C 15 19 
=15m 
Differential -input threshold és ret Tp = —58°C to 125°C, SN5524 only 
voltage Ta = 0°C to 70°C 36 40 44 
Vref = 40 mV : ; 
TA = —55°C to 125°C, SN5524 only 35. 40 45 


A Vref =40mV, = =-Vi(s) = VIH 
Common-mode input firing ‘ 
Common-mode input pulse: +2.5 V 
voltage (see Note 3) 
ty < 15 ns, t¢ < 15 ns, 
Vec+=5.25V, |Ta=-55°Cto0°C, SN55240nly | 100. 


Differential-input bias current Vec— = —5.25 V,|T,a = 0°C to 70°C 30 75| uA 
Vip =0 Ta = 70°C to 125°C, SN5524 only 
10 Differential-input offset current 


Vec— = —5.25 V, Vip =0 





, : aa 7 

High-level input voltage 

VIH ; 
(strobe inputs) 
Low-level input voltage 

VIL ; 13 
(strobe inputs) 

VOH ~ High-level output voltage i ise a 

VoL __ Low-level output voltage Vec+ =4.75V, Vec—=—4.75 V, 


High-level input current Vec+=5.25V, Vec—=—5.25V, 
m (strobe inputs) Vac+ = 5.25 V, 


Low-level input current - ara ‘ wale sey) 
be (strobe inputs) CC+ © 9. ’ CC— . ' 


los Short-circuit output current YAS | Vcec+=5.25V, Vec—=—5.25V, 
lcc+ Supply current from Vec+ | 6 Vcc+ = 5.25 V, 


Icc— Supply currentfromVcc_ | 6 |Vcec+=5.25V, Vec—=—5.25V, 


Fall typical values are at Vec+ =5V, Veco =-5 V,TaA= 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch, The common-mode input signal is applied when the strobe is high. 
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INCORPORATED 
POST OFFICE BOX $012 ¢ DALLAS, TEXAS 75222 


TYPES SN5524, SN7524 
DUAL SENSE AMPLIFIERS 





switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, Cext = 100 pF, Ta = 25°C 


PROPAGATION DELAY TIMES TEST . 
TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL FROM INPUT TO OUTPUT FIGURE 





t 25. 40 
PLHIO) A1-A2 w 33 CL=15pF, R= 2882 
tPHL(D) 


t i530 
pers STROBE CL=15pF, Ri, =2882 
7PHLIS) eee 


typical recovery and cycle times, Vcc+ =5 V, Vcc— = —5 V, Cext = 100 pF, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


















Differential-input overload recovery time Differential Input Pulse: 
‘orD (see Note 4) Vip=2V, tp =tp=20ns ia 
; Common-mode-input overload recovery time Common-Mode Input Pulse: pw] os 
ot (see Note 5) Vic=+2V, t= te=20ns 
[eyeiminy —Minimumeyotime ———SCiPSSC*dC 





NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 
overload signal prior to the strobe-enable signal, . 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
_input overload signal prior to the strobe-enable signal. 


schematic 


CC+ Oo 





C Cont 


ref 


ib ] 
mee 7 ti 
INPUTS 
whol tty 
STROBE 1S 0 IP © OUTPUT 1W 
2A10 E a a - 
Ti hare 


INPUTS < . 
2A2¢ Z 
f oad 
STROBE 2S, saul o OUTPUT 2W 
Vec— ° 


5 or 0 GND 2 
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TEXAS INSTRUMENTS 6-13 


INCORPORATED 
POST OFFICE BOX S012 « DALLAS, TEXAS 75222 


TYPES SN5528, SN7528 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 





FUNCTION TABLE 
INPUTS | OUTPUT 
A Ss w 
HH H 
L xX L 
xX oL L 

definition of logic levels 

re ae ee ees ee ee 
Vip 2 VT max | ViD < VT min 
Vi=Vin min | Vi< ViL max 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 










STROBE sll) Gas STROBE 


1S 1W 2W 2S 










Vec+ 1P 2P GND 
































TA is a differential voltage (Vjp) between A1 and A2. For Coxy TAT 1A2 —Vigg +Vie¢ 2A1 202 Voc 
these circuits, Vip Is considered positive regardless of 
which terminal is positive with respect to the other, 
positive logic:. W=AS 
electrical characteristics over recommended operating free-air temperature range, VCC+ =5 V, Vcc—=—-5 V 


(unless otherwise noted) 














Differential-input threshold 





voltage 


Common-mode input firing 







V 
ICF voltage (see Note 3) 








lip Differential-input bias current 


I Differential-input offset current 


Vec_ = —5.25 V, 











V 
LA 
High-level input voltage G 

(strobe inputs) 


Vv Low-level input voltage 


Vref =40 mV, Vits) = VIH 
Common-mode input pulse: 
t} < 15 ns, te <15ns, 
10 
VIH 
IL 
VOH High-level output voltage Vec+ = 4.75 V, IOH = ~400 LA 
OL : 


Vec+=5.25V, [Ta=—-55°Cto0°C, SN5528 only 
V Low-level output voltage ie Vec+ = 4.75 V, =eer y 0.25 04 


TEST 
PARAMETER TEST CONDITIONS MIN TYP? MAX [UNIT 
FIGURE 
Vref = 15 mV : - 
Ta =-55°C to 125°C, SN5528 only | 10 15 20, 
—_ no 0 mV 
TA=OCt0 70°C uA 
Ta = 70°C to 125°C, SNS5528 only | 8 
1 

' High-level input current Vec+ = 5.25 V, 
1H (strobe inputs) Voc+ = 5.25 V, 


Ta=0°C 10 70°C 
Vref = 40 mV 
| 2) |Vec+=5.25V,  Vec— = 5.25 V, Vip =0 
' Low-level input current * =525V 
(strobe inputs) cies ‘ ; 
8 5, 


2 
2 
Fé 
7 
17 
17 


< 





10 15 20 
40 44 
: Ta =-55 Cto 125 C, SN5528 only 35 40 45 
+2.5 
30 
75 
IL 
los Short-circuit output current Vec+ = 5.25 V, 





40 
—3.5 
25 40 






{cc+ Supply current from Vocy Vcec+ = 5.25 V, 
CC CC CC 


CC— Supply current from Voc | 866) | Vcc+ = 5.25 V, 


tan typical values are at Voc} = 5 V, Vec_ = -5 V, Ta = 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signa! is applied when the strobe is high. 







uA 
mA 
mA 
mA 
mA 

A 


m 
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INCORPORATED 
POST OFFICE BOX S012 ¢ DALLAS, TEXAS 75222 


| TYPES SN5528, SN7528 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 





switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, Ta = 25°C 


eee eee tore TEST CONDITIONS MIN TYP MAX; UNIT 
SYMBOL FROM INPUT | TOOUTPUT | FIGURE 























t 
PLH(D) CL=15pF, RL=2882 
tPHL(D) 


t 
PLH(S) STROBE CL=15pF, RL =2882 | 
tPHLIS) 


typical recovery and cycle times, Vcc+ = 5 V, Vec— =—5 V, Ta = 25°C 








PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 


; Differential-input overload recovery time Differential Input Pulse: 
oF (see Note 4) Vip =2V, te = 20 ns 
; Common-mode-input overload recovery time Common-Mode Input Pulse: 
ore (see Note 5) Vic=#2V, —tp= tp = 20ns 
tyetmin) __ Minimum eve te aa ME" ARN 











NOTES: 4. Differential-input overload recovery time ts the time necessary for the device to recover from the specified differential-input 
overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


schematic 












a 


SARS 
Le 


TEST POINT 1P o 


1Alo 









INPUTS 





o OUTPUT 1W 






INPUTS 





2A2 0 


STROBE 25 ¢ 
Vec- 
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INCORPORATED 
POST OFFICE BOX $012 « DALLAS, TEXAS 78222 


TYPES SN55232, SN75232 
DUAL SENSE AMPLIFIERS 





FUNCTION TABLE 


A Ss Ww 
L 
H 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 














OUTPUT OUTPUT 
STROBE yw GND ow STROBE GND 


Vec+ 18 2 2S NC 1 












See ee ee 
Vio = VT max | Vio < VT min | irrelevant | 
Vi 2 Vi min | Vis Vit max 


tA is a differential voltage (Vip) between A1 and A2. For 
these circuits, Vip is considered positive regardless of 
which terminal is positive with respect to the other. 









1A2 2A1 2A2, Voc- 
INPUTS INPUTS 


positive logic: W = AS 


NC—No internal connection 


—Veet *Vret 





electrical characteristics over recommended operating free-air temperature range, VcCc+ =5 V, Vcc—=-—5 V 


(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYP? MAX/UNIT 
Tas OC I0C as 19) 
ee [1015 ~~_20| 
mV 
V 






TEST 










Differential-input threshold Ta = —55°C to 125°C, SN55232 only 
Ta =0°Cto 70°C 36 40 44 
Vref =40mV = = 
Ta =—-55 C to 125 C, SN55232 only 


voltage 


Vref =40 mV, Vics) = Vin 


Common-mode input firing 







Common-mode input pulse: 

tp < 15 ns, ts < 15 ns, 

Vec+=5.25V, |Ta=-55 Cto0 C, SN55232 only 

Vec— = —5.25 V,|Ta = 0°C to 70°C 30 


| _ 30-75 | 
Ta = 70°C to 125°C, $N55232 only 


voltage (see Note 3) 












Differential-input bias current 


lio Differentia!-input offset current 


y High-level input voltage 
| (strobe inputs) 









Vec+=5.25V, Vcec_=—5.25V, Vip =0 


H 
L 
'OH High-level output current 
VoL Low-level output voltage 
High-level input current 
id (strobe inputs) 
Low-level input current 


i 22 
It (strobe inputs) 


Icc+ Supply current from Voc+ 


Icc— Supply current from Voc 


Vec+ =4.75V, Voc-=-4.75V,  VoH=5.25V{ ss 250] HA | 
Vec+=4.75V, Vec-=-4.75V, lors i6mA | 0.25 0.41 V | 
Vec+=5.25V, Vec-=-5.25V,  Vin=24V [40] BA 


Vcc+ =5.25V,  Voc_=—5.25V, Vin = 5.25 V 


Vec+ =5.25V, Vec—=—5.25V, Ta =25°C 
Vec+ =5.25V, Vec—=—5.25V, Ta =25°C 





y Low-level input voltage 
(strobe inputs) 










= 
G) 
Cc 
») 
m 





FAII typical values are at Voc+ = 5 V, Voc_ = —5 V, TA = 25 C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe is high. 
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NCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 78222 


TYPES SN55232, SN75232 
DUAL SENSE AMPLIFIERS 





switching characteristics, Vcc+ =5 V, Vec— =—5 V, TA = 25°C 


hie tan Lad MAG lahat MBN ela ore TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL | FROMINPUT | TO OUTPUT | FIGURE 
t a fe Oe 
PLH(D) 35 CL= 15 pF, RL = 288 2 
tPHL(D) 2540 
t | | 
PLH(S) STROBE 35 CL=15pF, RR, =2882 
tPHLIS) 


P1530 
typical recovery and cycle times, Vcc+ =5 V, Vcc— =—5 V, TA = 25°C 


, Differential-input overload recovery time Differential Input Pulse: |e 
on (see Note 4) Vip =2V, tp = tp = 20 ns 

: Common-mode-input overload recovery time Common-Mode Input Pulse: | ws | 
ore (see Note 5) Vic=+2V, tp =tp=20ns 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 


overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 


















input overload signal prior to the strobe-enable signal. 


schematic 


Vcc+ o 


; 
af 


Vref 
@ 
eal : 
met (ty aii 2 
INPUTS 
wre? bem | | Al i de 
STROBE 1S o tr 1 o OUTPUT 1W 
“ a eee 
INPUTS 
tod TTL 
STROBE 2S, 
Vcc- 2 


ia 
= 


+ o0 OUTPUT 2W 
9 GND 1 ik 9 GND 2 
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NCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


TYPES SN55234, SN75234 
DUAL SENSE AMPLIFIERS 





FUNCTION TABLE JORN 


INPUTS | OUTPUT DUAL-IN-LINE PACKAGE (TOP VIEW) 
L 
H 
H 


H H 
Lt Xx 
xX L 


definition of logic levels 


ae a ee ee es ee 
Vip > VT max | Vip $ VT min | Irrelevant | 
| SL Vt Vitmin | YES Vib max | Irretevant 


TA is a differential voltage (Vip) between A1 and A2. For 
these circults, Vip is considered positive regardless of 
which terminal Is positive with respect to the other. 










OUTPUT _ OUTPUT 
STROBE iw GNO 2w STROBE 
2 





NC TAT TAZ, —Veey *Vye¢ 2Al 2A2, Voc 
\ etn ee! 
INPUTS INPUTS 


positive logic: “W= AS 





NC—No internal connection 


electrical characteristics over recommended operating free-air temperature range, VCC+ = 5 V, Vcc—=—5 V 
(unless otherwise noted) 


TEST 
PARAMET TEST CONDITIONS - t ypt MAX 
ARA ER FIGURE STCO MIN TYP A lun 


Ta =0°G 10 70°C 15 10 
Vref = 15 mV A : 

Ta = —55°C to 125°C, SN55234 only | 10 15 20 4) 

Ta =0° 


=0°C to 70°C 36 40 44 
Vref =40 mV - > 
Ta = —55°C to 125°C, SN55234 only | 35 4045] 
























Differential-input threshold 
voltage 


Vref = 40 mV, Vits) * Vin 
Common-mode input pulse: 
tp <15ns, t¢ < 15 ns, 


Common-mode input firing 
voltage (see Note 3) 













VICF 



















Vec+ =5.25V, |Ta=—-55°CtoO°C, SN552340nly | 100] 

Differential-input bias current fa Vcoc— = —5.25 V, LA 
io __bifferentialinput offset current | 2 | Vcc+=525V, Voec—=-528V, Vip=0 | _08 ‘| #A| 

High-level input voltage 
fm womens | Td 

(strobe inputs) 

Low-level input voltage 
CaO DO 
Vou towlevel ourpurvoltage [21 | Vece=475V, Vec—=—478V,To= tema [025 0a, V 

(strobe inputs) Vec+=5.25V, Vcec— =—5.25V, ViH=5.25V { 1] mA) 
a 
los Short-circuit output current {| 23) | Vcoc+=5.25V, Voc—=—5.25V, Ta =25C 2.1 —3.5| mA] 
ficcr Supply current from Voc+ | 6 | Vecr=826V, Vcc—=-826V, Ta=2C | 25 40) mA 
[icc _ Supply current fromVec— | 6 | Vec+=528V, Vec===525V, Ta=25C | ~18 -20] mA) 





All typical values are at Voc+ = 5 V, Voc = —8V, Ta = 25 C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voltage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signal is applied when the strobe fs high. 
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INCORPORATED 
POST OFFICE BOX 5012 ¢ OALLAS, TEXAS 75222 


TYPES SN55234, SN75234 
DUAL SENSE AMPLIFIERS 





switching characteristics, Vcc+ =5 V, Vecc— =—5 V, TA = 25°C 


Sick ad eit abel Lie eee TEST CONDITIONS MIN TYP MAX | UNIT 
SYMBOL FROM INPUT TO OUTPUT FIGURE 


t 

ares eaeeueee seen! 
; i 
PLH(S) STROBE Ww 35 CL=15pF, Ri =2882 

tPHL(S) 
















typical recovery and cycle times, VCcc+ =5 V, Vcc— =—5 V, TA =25°C 





PARAMETER TEST CONDITIONS MIN TYP MAX } UNIT 


; Differential-input overload recovery time Differential Input Pulse: 
orD (see Note 4) Vip=2V, ‘t, = tp = 20ns 


‘ Common-mode-input overload recovery time Common-Mode Input Pulse: 
orc (see Note 5) Vic=+2V,  typ=tp=20ns 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input- 















overload signa! prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 


input overload signal prior to the strobe-enable signal. 


schematic 





VCC+ 0 


; 
sf 


Vref 
le 
sat | tH 
INPUTS 
tn dy TT, 
STROBE 15 o Tar o OUTPUT 1W 
2A 10 a ce a ® 
INPUTS 


STROBE 2S, amma 0 OUTPUT 2W 
Vcc- ° 


a © GND 1 i oGND 2 
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INCORPORATED 
POST OFFICE BOX S012 ¢ DALLAS, TEXAS 75222 


TYPES SN55238, SN75238 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 





FUNCTION TABLE 
INPUTS | OUTPUT 
A Ss w 
H H L 
i. 5X H 
X oL H 

definition of logic levels 


acca aac (ea “re ee 
Vip 2 VT max ViD < VT min | Irrelevant | 


tA is a differential voltage (Vip) between A1 and A2. For —Vret *Vrep 2A1 2A2 Vec- 
these circuits, Vip is considered positive regardless of 
which terminal is positive with respect to the other. 


JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 





STROBE ahd A STROBE 


Voc+ 1P 1S Ww 2W* 2s 








positive logic: W = AS 





NC—No internal connection 


electrical characteristics over recommended operating free-air temperature range, VCC+ =5 V, Vcc— =—-5 V 
(unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS : MIN TYP? MAX 
FIGURE 


Ta =0°C to 70°C 11-15 19 
Vref = 15 mV 3 ; 
Ta =—55°C to 125°C, SN55238only | 10 15 20 















Differential-input threshold 


voltage 
Vref = 40 mV 


Vref = 40 mV, Vi(s) = VIH 
Common-mode input pulse: 
tr <15ns, tf < 15ns, 


Common-mode input firing 







V 
ir voltage (see Note 3) 





Voc+ =5.25V, |Ta =—-55°Cto0°C, $N55238 only 
Vec— = —5.25 V,| Ta = 0°C to 70°C 


30 75] vA 
Vip =0 Ta = 70°C to 125°C, $N55238 only 
lio Differential-input offset current; 2  |[Vcc+=5.25V, Vcc—=—5.25V, Vip =0 i a 


High-level input voltage 
ViH ; Vv 
(strobe inputs) 
Low-level input voltage 
VIL 25 V 
(strobe inputs) 
VOH High-level output voltage Vect+ =4.75V, Veco =—4.75 V, loH = —400 nA 
VoL _ Low-level output voltage Vcec+=4.75V, Vec_ =-4.75V, loL = 16 mA 0.25 04 


| High-level input current Vec+=5.25V, Vec— =—5.25 V, ViH=24V {[ 40] A | 
'H_ (strobe inputs) Voec+=525V, Voc_=—525V, Vin=525V [so mA 


26 
Low-level input current 36 ’ Bee ¢ eee * a 7 
=o. ' = on), ; =Q. m 
HL (strobe inputs) CC+ CC IL 


los Short-circuit output current Vec+=5.25V, Vec—=—-5.25V, Ta=25°C —2.1 —3.5 
lcc+ Supply current from Vec4 | 866) [Voce =5.25V, Voc =—5.25V, TA=25C 25 40 
Icc— Supply current from Vcc_ | 6 [Voc+ =5.25V, Voc— =—5.25V, Ta = 25°C - =-15 20 


Fall typical values are at Voc+ = 5 V, Vec_ = -5 V, Ta = 25°C. 
NOTE 3: Common-mode input firing voltage is the minimum common-mode voitage that will exceed the dynamic range of the input at the 
specified conditions and cause the logic output to switch. The common-mode input signa! is applied when the strobe is high. 


24 
lip Differential-input bias current 2 
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INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TYPES SN55238, SN75238 
DUAL SENSE AMPLIFIERS WITH PREAMPLIFIER TEST POINTS 





switching characteristics, Vcc+ = 5 V, Vcc— = —5 V, Ta = 25°C 


PROPAGATION DELAY TIMES TEST 
TEST CONDITIONS MIN TYP MAX] UNIT 
SYMBOL FROM INPUT TO OUTPUT FIGURE a 


PLH(D) | ons 
A1—A2 WwW 36 Cy = 15pF, Ri = 288 2 
36 
aes! — 


t 
pels) STROBE CL=15pF, Rp, = 2882 
tPHL(S) = 


typical recovery and cycle times, Vcc+ = 5 V, Vec— = —5 V, Ta = 25°C 













PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 


; Differential-input overload recovery time Differential Input Pulse: 
bed (see Note 4) Vip =2V, tp = 20ns 





‘ Common-mode-input overload recovery time Common-Mode Input Pulse: 
ore {see Note 5) Vic =+2V, ty = tf = 20ns 


NOTES: 4. Differential-input overload recovery time is the time necessary for the device to recover from the specified differential-input 


overload signal prior to the strobe-enable signal. 
5. Common-mode-input overload recovery time is the time necessary for the device to recover from the specified common-mode- 
input overload signal prior to the strobe-enable signal. 


a ia 


schematic 





Vref 


C ACA 
Le 


TEST POINT 1P° 





TU Teh 


A106 7 
INPUTS 
sali i d| af 
penne 5 Ben as o OUTPUT 1W 
TEST POINT 2P ° Td ] & 
see Ly a 
INPUTS 
sTROBE2S, | + > OUTPUT 2W 
_ Toy 
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SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 


SEE 
TEST 


TABLE @'OL 





— 


TEST TABLE 


CIRCUIT eae . ‘ OUTPUT Y OUTPUT z 
TYPE sa | Vo {| ton | ton 
Ai-A2orB1-B2 | 15mV_ | <iimv [ <o4v [ [ 16mA_| 324V | -400HA 


SN5520/  |_A1-A2 or B1-B2 —400 pA 
SN7520 | A1-A2orB1-B2 | 40mv_| <36mv_| <oav |__| 
A1-A2 or B1-B2 >2.4Vv | —400uA 


NOTE A: Each pair of differential inputs is tested separately with the other pair grounded. 


FIGURE 1-Vy 





tT Arrows indicate actual direction of current flow. Current into a termina! is a positive value. 





6-22 TEXAS INSTRUMENTS 


NCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 





TEST STROBES 
POINTS (SEE TABLE 
(OPEN) BELOW) Mees 
“co om. \ 
oe (16) 
1 
Ro gg ete a” 
f 
> | 
! 
1 
1 
" 
) 1 
1 
| 
" 
i 
: 
i 
| 
{ 
Lape eee eine n 





NOTES: A. Each preamplifier is tested separately. Inputs not under test are grounded, 
B. lip = 'y¢4) OF Wy¢ay (limit applies to each); byq = b4¢4)—11¢2) 1y¢1yand y¢2) are the carrents into the two inputs of the pair under 


test. | 


PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE) 


CIRCUIT TYPES 100 pF to GND APPLY Vcc+ 


Gy, Gz 
SN5520, SN7520 
G 
SN5522, SN7522 
SN5524, SN7524 





SN5528, SN7528 


S$N55232, SN75232, : 
SN55234, SN75234 


SN55238, SN75238 





FIGURE 2—Ijg, 116 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





TEXAS INSTRUMENTS 6-23 


INCORPORATEO 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


TEST 
Vip = 0.8V FUNCTION 
TABLE 


SEE 
FUNCTION 
Vip = 40 mV TABLE 
= 40 mV 
L=GND 


Vref = 20mVO 








Sa 
TEST 
PER 
FUNCTION 
TABLE 








Veet = 20 mV C 


$N5520/SN7520 CIRCUITS 


~~ + 


TEST TABLE 


SA SB Gy 
sno | Gnd | vw | Vn 
| GND | GND TV Vin 
| vin | vio | vin [Vin 
| GND | GND] Mme LO 
| GND | 
| Vip 

IL 


V 


B1 
VID 
1D 
| GND | Ve | Va 
| cnn [ vin | Yn | 


FIGURE 4—Njp, lie 





Al 
VID 
| GND | V 
| GND | 
| GND | 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 





6-24 | TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX S012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 
SEE 





Veet = 20 mVO 


FIGURE 5-los 


NOTE A: When testing Ios(y), Pin 10 is open; when testing Igs(z), Pin 10 is grounded. 





TEST 





POINTS 
Vee_e (OPEN) STROBES Voce 
(16) fice 
a cases 4 
| 
> | 
1 
| 
{ | 
| 
’ | 
I 
l 
| 
Vref = 20 mV © 
' 
J 
ALL CIRCUIT TYPES 5 


PIN CONNECTIONS (OTHER THAN THOSE SHOWN ABOVE) 


CIRCUIT TYPES 100 pF to GND APPLY GND LEAVE OPEN 


S| Base 
1S, ‘ . ; 
ee ee 
5 5500 
$N55232, SN75232, 1S, 2S,GND 2 IW, 2W 
saa | S66 | 63 
es a: 












oO: 






| ©) OOOO 


FIGURE 6-Icc+., Icc— 
T Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 








TEXAS INSTRUMENTS 6-25 


NCORPORATE 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 






SN5522/SN7522 CIRCUITS — 
an 100 pF | 


TEST TABLE 





Vv 
TYPE ID 


ame were | vw | we ye 
av[ 
200A 






SN5622/ | _A1-A2 or B1-82 


Al : Dee tet 
Al : | 16mA_| 
SN7522 o| | 
Al : | 16 mA_| 


p4aamv | <o4v | | 





NOTE A: Each pair of differential Inputs is tested separately with the other pair grounded. 


FIGURE 7-V7 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





6-26 TEXAS INSTRUMENTS 


NCORPORATED 
POST OFFICE BOX S012 ¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


TEST 
Vin s2V PER 
FUNCTION 
Vit = 0.8V TABLE 










SEE 
FUNCTION ' 
Vin = 40 mV TABLE OL 
 atbaokil H= 40 mV ¢ ~ 


t = GNO 


Vref = 20mV G 


FIGURE 8—ViH, ViL- VoH, VOL 








NH 
—p 
Vit SEE 
TEST 
Vii + TABLE 
IL | 
SEE 
TEST 
Vip = 40m TABLE 


Veet =20mVO 


77x 100 pF 


TEST TABLE 


INPU NPUT STROBE 
G 
V 


| Vin | 












Teno [Teno vv 
TiwatSTROBE Sp | GND [GND Vin_| Vin 
natGate | vip__|Vio_| Vin] Vin | 
iw atstaose Sq | Vip] GNO] Vu | Vn 
in atSTROBESg_| GND | Vip | Yu | Yu __| 
imaGate | end | @ND | Yu | vn | 


| Vin | 
V 
Levin 1 





FIGURE 9—tyy, UL 


tT Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





TEXAS INSTRUMENTS 6-27 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 





SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 






Vref = 20mv O 





Vref = 20 mv 





FIGURE 11—Igg 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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6-28 TEXAS IN STRUMENTS 


RPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


SEE 
TEST 


TABLE @-~'or 





TEST TABLE 


CIRCUIT INPUTS y y OUTPUT 
TYPE a“ 7 


SN5524/ 1S mV | 219 mV 400 pA 
SN7524 
A1-A2 =400 uA 


NOTE A: Each pair of differential inputs is tested separately with its corresponding output. 





FIGURE 12-Vy 











Vin =2V TEST 
PER 
Vit =0.8V ARIES 


7 You 
TEST 
PER 
FUNCTION lot 


TABLE = 





Vre¢ = 20 mV OC 


FIGURE 13-—V 


Vi.V V 


IH’ IL’ OH’ “OL 


T Arrows indicate actual! direction of current flow, Current into a terminal is a positive value. 





TEXAS INSTRUMENTS 6-29 


INCORPORATED 
POST OFFICE BOX $012 »« DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Vip = 40 mV 






Veet? 20 mV 


SN5524/SN7524 CIRCUITS 


TEST TABLE 


[lmatsTROBE is | GND | = GND) | Vin | 
PiretstRose 2s [GND | <ND_| Yn | Vin 
Pin etstRoBe 1S [Vip | _6ND_ | Yn 

Pic erstroBe 2s | GND | Vin | Yn 


FIGURE 14-14, li 


















Vec-9 Y Vec+ 
(8) G5) (16) 
2s 1S 
1A1 (2) Cn ah |e ae aes Bea 
Vip =40mvo ia (4) 
ie | 
(3) l 
| 
(6) “(2) 
ee ’ 
(7) ' 
COHN] ! 
J 
t 
oY) Cx SN5524/SN7824 CIRCUITS : 


Oo ®t |p 


t arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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6-30 TEXAS INSTRUMENTS. 


INCORPORATED 
POST OFFICE BOX S012 e¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Vec- O O Vece 






TEST 
POINTS 
(OPEN) 





TEST TABLE 


CIRCUIT INPUTS y Vv OUTPUT 

| AIA2 [| iS5mV | <timv | <o4v [| 16mA | 
snss2e/ [Ara2 | 15mv | >19mv | >24v | —a00ua |_| 
SN7528 | A1-A2 | 40mv_| <36mv_{ <oav | | 16mA | 
Taraz | aomv | >4smv [>aav | —a0oua] | 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 
FIGURE 16 ~VT 













Vig 2 2V pn 
= FUNCTION 
MEN eey TABLE 
SEE le 
Vip = 40 mV FUNCTION TEST 
TABLE PER 
H= 40 mv FUNCTION 
TABLE Jor 
~ Vou 
Veet = 20 mV 0 —. 
Be siping gill gest hldaehatad Vo. = 
ae | | | 


t arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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T EXAS INSTRUMENTS 6-31 


NCORPORATEDO 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 





SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 










—_— > 
Vin SEE 
TEST 
ViL TABLE sraT 
Ne POINTS 
{OPEN) 
liw 
Vip = 40 mv ass (13) OPEN 
TEST 
TABLE 


—— 
— 
° 


Viee = 20 mV 


TEST TABLE 


Tietstrose 1s | nd | GND | Vin | vn 
Cuyatstaose 2s [Gnd | Guo | vn | iq 
Tiny etstROBE 1S | Vip | 6ND__| Vn | vn 
ring et STROBE 25 [ GND | Vip [| Vie | Vi 







FIGURE 18 —Uppy, Ue 










e 
Vec- TEST Voce 


POINTS 
(OPEN) 


Vip =40mVoO 


Vref = 20mVO 


FIGURE 19-Io95 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive vatue. 
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6-32 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


1OH 
$N55234, 
$N75234 











SEE SEE 
TEST TEST 
TABLE 


Vio 





$N55232, ' 
SN75232 @~_!0Hn, lot 


$N55232, SN75232, 
$N55234, AND SN76234 CIRCUITS | 





HK] 
k¢——_— 
IL-1 
i| 
— 


OUTPUTS 
CIRCUIT 
Vretp | Vio SN55232, SN75232 SN55234, SN75234 
TYPE 
SN55232, 
SN75232, 
SN55234, 
SN75234 





NOTE A: Each pair of differential inputs is tested separately with its corresponding output. 
FIGURE 20-—Vr 





VIH®2V 
Vit 7 0.8V 


'OH 
$N55234, 


SN75234 





Vip = 40 mV 





(9) 


LI | 


L] 


tI-—I|I 


| 


FIGURE 21-Vyj13, ViL. VoL. VoH 


tT Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





TEXAS INSTRUMENTS 6-33 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 








——- + -—- —.--— : ~_ — 


SERIES 6520/7520 
SENSE AMPLIFIERS | 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 


Vip 240 mv 


Veot = 2S mV 





SN65232, SN75232 


L SN56234, AND SN76234 CIRCUITS 





TEST TABLE 


‘linatsTROBE1s | GND | GND | Vin | 
Ciwetstaose 3 | cnD_[GNO_| _Vu__| Vin 
PiwerstRoBe 1S | Vip __[ GND_| Vn | Vn 
PiverstRose 2s [GND | Vin | “ue _| Yu _| 


FIGURE 22—Ip4, i 










Vcc~9 OVcc+ 
2 
na nd 7 


Vref #20 mVO 





FIGURE 23-los 


t Arrows Indicate actual direction of current flow. Current into a terminal fs a positive value. 





6-34 TEXAS INSTRUM ENTS 


INCORPORATE 
POST OFFICE BOX 5012 e« DALLAS, TEXAS 75222 


- SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 







Vec-9 
TEST 
POINTS 
(OPEN) 





Vio 


You -T 
SN55238/SN75238 CIRCUITS Vou 1 | 


TEST TABLE 


piles INPUTS V Vv 









~ serpin aes pe ee — 
Tara [| temv | >1amv | <oav |__| tema | 
400 A 
eee 


[ArAz | 40mv | <36mv | >24v | —a00mA] 
| 


NOTE A: Each pair of inputs is tested separately with its corresponding output. 
FIGURE 24-Vr 


SN55238/ 
SN75238 



















: TEST 
VHS PER 







_ FUNCTION 
Vip 7O8BV TABLE Teer 
POINTS 
Vec- 9 (OPEN) Y Voce 





vo 


MIDS Ae, F TEST 
PER 
FUNCTION 
TABLE #'o1 
= VOH 
Veet = 20 mV _ 
a est NDI ESE ON ere Ee Yo. = 


FIGURE 25—Vin, Vit. Von. VOL 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 





TEXAS INSTRUMENTS | 6-35 


NCORPORATED 
POST OFFICE 8OX 5012 « DALLAS, TEXAS 75222 





SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst (continued) 








— 
Vin SEE 
TEST 
VIL TABLE 
<+— TEST 
NIL POINTS 
(OPEN) 
| 1w 
Vip = 40 mv SEE (13) oPEN 
TEST 


TABLE 


Vref = 20 mV O 


TEST TABLE 


end | GND | Vw | 
Piiwerstaose 2s | Gnd | ono | vn | __vin___ 














FIGURE 26—I)y,, Wb 





Vec~ 9 TEST y Voce 
POINTS 
(OPEN) = 
EQ OM @® & 
eee a 
1A1 
Pag Pre 
mad ! 
| 
| ow 
me | e- (2) 
Oo" ! 
’ Lez t 
1 
| 
7 -SNSS298/SN75298 CIRCUITS _ os] fos 


J 
@) 
L 


FIGURE 27-lops 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





6-36 TEXAS INSTRUM ENTS 


INCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 
switching characteristics 


DIFFERENTIAL 
INPUT 


288 {1 


PULSE 
GENERATOR 
(see Note A} 


D 0 
cL* 15 pF 
[cu 18k 


co NoteC) > 





, OUTPUT 
z 


C, = 15 pF 
L ii Be 
Viet *20mVO (Ss) (See Note C) == 


STROBE INPUT 
(see Nots B) 


PULSE 


GENERATOR 
(see Note A) 


TEST CIRCUIT 







DIFFERENTIAL 
INPUT PULSE 














STROBE INPUT 
PULSE 





tPLH(DY) —> 
| 


| 
ney) ‘PLH(SY) —| Wena geet ira 













| OH 
OUTPUT Y l 1.5V : 1.5V 
] 
| | | | You 
| 
| | | : 
| OH 
OUTPUT Z | | 15V 15V 
| _ | +——-vV 
OL 
'PHL(Dz) Al | *PHL(SZ) =] | | 


| 
—| fe tri yinz) —»| e— 'PLHisz) 
VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoy, = 50 2, t= 15+ 5ns, te = 15+ 5ns, ty = 100 ns, tw2 = 300 ns, 
and PRR = 1 MHz. 


B. The strobe input pulse is applied to Strobe Sq when inputs A1-A2 are being tested and to Strobe Sg when inputs B1-B2 are being 
tested. 


C. Cy includes probe and jig capacitance. 


FIGURE 28—SN5520/SN7520 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 





TEXAS INSTRUMENTS 6-37 


INCORPORATED 
POST OFFICE BOX 5012 »® DALLAS, TEXAS 75222 





SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec-9 Vec+o 


288 2 








pC = 15 PF 
(See Note B) = 






OUTPUT 
"7 2 


| Cy = 15 pF 
Veet = 20mVO i (See Note B) = 
| 
| 





= 
5022 250 22 26082 250!) 
i) @) @ © PULSE 
GENERATOR 
100 pF (see Note A) 
| 5012 
GATE Gy 
INPUT 
TEST CIRCUIT 











t Ww 
t —+»! tai | 
PHLIGY,Y)——™, | > ke IPLHIGY,Y) 7 
| | { OH 
OUTPUT | | 
: | l 1.5V 
| 
, ee a ae OL 
— t . — : 
PLHIGY, Z) | —e| tPHLIGY, Z) e— 
| SS Se Vou 
OUTPUT 1.5V 
Zz 
Vor 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: Zoy,= 500,t,= 15 + 5 ns, te= 15+ 5 ns, ty = 100 ns, and PRR = 1 MHz. 
B. C includes probe and jig capacitance. 


FIGURE 29—SN5520/SN7520 PROPAGATION DELAY TIMES FROM GATE Gy 





TEXAS INSTRUMENTS 


6 38 INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec-o Vec+o 





288 !2 







C, = 15 pF 





|(See Note 8) ra 
UTPUT 
z (12) ane 4 
N = 
i ) (See Note B) 
| 
peepee ere | 
$0 22 250 22 2502250) PULSE 
GENERATOR 





—— 6 





TEST CIRCUIT 





OH 


"PHLIGZ, Z) —| je 
{ 
l 
| 






OUTPUT 
Z 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy,=5002,t,= 1525 ns, t¢= 15% 5 ns, ty = 100 ns, and PRR = 1 MHz. 
B. Cy includes probe and jig capacitance. 


FIGURE 30—-SN5520/SN7520 PROPAGATION DELAY TIMES FROM GATE Gz 





TEXAS INSTRUMENTS 6-39 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 





SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


DIFFERENTIAL 


INPUT 
° Vec-o Vcec+ © 


SS SE aD. ie os es ee ee 
ei Al 288 {) 
e 50°) 
PULSE : ei 
GENERATOR O 501: aoe 
Note A 
(see Note A) - 6) 


_ 
| 
| 
: | C, = 15 pF 
Vieg = 20 mV ea | 
5 aa | (See Note C) 
| 


Sa 

i) OD) . 
mai [son 
ran: A e A — _ = 
eo 
STROBE INPUT 
(see Note B) 
PULSE 

GENERATOR 

(see Note A) 


TEST CIRCUIT 










DIFFERENTIAL 
INPUT PULSE 


STROBE 
INPUT PULSE 


" | 
OUTPUT 1.5V 1.5V 


NOTES: A. The pulse generators have the following characteristics: Zou; = 50 2, ty = te = 15+ 5 nS, ty = 100 ns, two = 300 ns, PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe Sq when testing inputs A1-A2 and to Strobe Sg when testing inputs B1-B2. 
C. C, includes probe and jig capacitance. 


FIGURE 31—SN5522/SN7522 PROPAGATION DELAY TIMES FROM DIFFERENTIAL AND STROBE INPUTS 





6-40 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 6620/7626 
SENSE AMPLIFIERS 








PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 


Vec- e Vec+ e 


an Pe ee ik ope ye 288 22 


(2) ee (0) 
: | 
© Es | 
o |) . (i2) A pli 
S = TD istencres 
7) bas 
{ 
Vref * 20 mV © (5) oo 
J 


Sa Sg G 
5022500 25022502 (15) (11) (14) 
100 pF 
INPUT © : 
502 





PULSE 
GENERATOR 
{see Note A) 


TEST CIRCUIT 





OUTPUT 


OL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo 4, = 50 92, t- = 15 t 5 ns, te = 15 + 5 ns, ty, = 100 ns, and PRR = 1 MHz. 
B. Cy. includes probe and jig capacitance. 


FIGURE 32—SN5522/SN7522 PROPAGATION DELAY TIMES FROM GATE INPUT 





TEXAS, INSTRUMENTS 6-41 


NCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 





SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 
DIFFERENTIAL 


INPUT 
e Vec- ° Vec+ O 


288 22 


PULSE 
GENERATOR e 
(see Note A) 


OUTPUT 
7 2W 


Vret = 





100 pF 
| 502: 50%) 


— — s e = = — 
STROBE Y 
INPUT © 
(see Note B) 
PULSE 
GENERATOR 
{see Note A) 
TEST CIRCUIT 














DIFFERENTIAL 
INPUT PULSE 


STROBE INPUT 
PULSE 


oe w2 
— *PHLID) 
‘PLHID) —| 7 = 


OUTPUT 1.5V 1.5 V 





VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoy, = 50 2,t,= 1525 ns, te = 15+ 5s, ty, = 100 ns, ty = 300 ns, 
and PRR = 1 MHz, 


B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are 
being tested. 


C. Cy includes probe and jig capacitance. 


FIGURE 33—SN5524/SN7524 PROPAGATION DELAY TIMES 
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6-42 ~ TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 


PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 
DIFFERENTIAL 










INPUT 
te Vec- e Vec+ e 
OPEN 
as eer fs Sere feces 288 12 
; i 
Al 
(2) 
PULSE ‘ (3) fc 
GENERATOR e 50!) Cc, = 15 PF TS 
(see Note A} (see Note C) => 


© 4 OUTPUT 
2w 


C, = 15 pF 
L p 
(See Note ae 





aie aid > 
—_ es eee EE) a es eee —— | 
1s] 28 
100 pF 
' | * 500 50:2 
= = = Qo = = 
STROBE t 
INPUT © 
(see Note B) 
PULSE 
GENERATOR 
(see Note A) 


TEST CIRCUIT 







DIFFERENTIAL 
INPUT PULSE 











STROBE INPUT 
PULSE 


1.5V 





OV 


le— ty —ol 
_ = sl — teyLis) 


*PLH(s) +-—----- — Vou 


I tpHL(p) 
| 


OUTPUT 1.5 V 1.5V 






1.5 V 


OL 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics:Z5y+= 50 2, t-= 15+ 5ns, te = 1545 ns, ty, = 100ns, twa = 300 ns, 


and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are belng tested and to Strobe 2S when inputs 2A1-2S2 are 


being tested, 
C. Cy, includes probe and jig capacitance. 


FIGURE 34—SN5528/SN7528 PROPAGATION DELAY TIMES 
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TEXAS INSTRUM ENTS 6-43 


INCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


SERIES 5520/7520 
SENSE AMPLIFIERS 





PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


DIFFERENTIAL 








INPUT 
e Vec- e Vec+ ® 
288 Nn 
@ 
PULSE : 
GENERATOR e 
{see Note A) 
° OUTPUT 
| 2w 
z |  Papess | (See Note aL 
Viet = 20mVO (5) a | 
Ga ie a 
1S 2S 
502 5082 
= — e e = — = 
STROBE " 
INPUT © 
(see Note 8) 
PULSE 
GENERATOR 
(see Note A) 
TEST CIRCUIT 















DIFFERENTIAL 


INPUT PULSE 20 mV 







STROBE tNPUT 
PULSE 


1.5 V 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoy4 = 50 92, te = 15 + Sons, te = 15+ 5 ns, ty, = 100ns, tyo = 300 ns,. 
and PRR = 1 MHz. 
B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2A2 are 
being tested. 
C. Cy includes probe and jig capacitance. 


FIGURE 35—SN55232, SN75232, SN55234, and SN75234 PROPAGATION DELAY TIMES 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics (continued) 
DIFFERENTIAL 














INPUT 
v Vec- ° Vec+ ° 
OPEN 
pene eee Se 288 12 
%) 1A1 r 
@ 501: 
(3) > . 
e 
BENEAR TOR e 501! = | Cy = 15 pF TS 
(see Note A) 6) |(See Note C) = 
: | 
ay 5 | CS OUTPUT 
aan —_ . ka (2) 0 -2w 
1 
C, = 15 pF 
Os) L 
: E | a | (See Note cL 
—_—— — -_ 
Viet = 29mVO (5) 1 
(4) | 
Ua ae Ss ee - 
is} 2s 
50:2 50: 
= = 9 oe = = 
STROBE | 
input © 
(see Note B) 
PULSE 
GENERATOR 
(see Note A) 
TEST CIRCUIT 
















DIFFERENTIAL 


INPUT PULSE 20'mV 


STROBE INPUT 
PULSE 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zy4= 50 2, tp= 15+ 5ns, te = 15 +5 ns, tyy = 100 ns, tyo = 300 ns, 


and PRR = 1 MHz. 
8B. The strobe input pulse is applied to Strobe 1S when inputs 1A1-1A2 are being tested and to Strobe 2S when inputs 2A1-2S2 are 


being tested. 
C. Cz includes probe and jig capacitance. 


FIGURE 36—SN55238/SN75238 PROPAGATION DELAY TIMES 
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TYPICAL CHARACTERISTICS 


THRESHOLD VOLTAGE THRESHOLD VOLTAGE 
vs VS 
REFERENCE VOLTAGE SUPPLY VOLTAGE 


V+—Threshold Voltage—mV 
V+—Threshold Voltage—mV 





0 5 10 15 20 25 30 35 40 45 50 





V ef Reference Voltage—mV Vecs and Vec— Supply Voltages—V 
FIGURE 37 FIGURE 38 
NORMALIZED THRESHOLD VOLTAGE COMMON-MODE FIRING VOLTAGE 
vs vs 
PULSE REPETITION RATE FREE-AIR TEMPERATURE 
















> 
ALT ETAT Til 
@ £ 
g g 
3 (LE 2 
z — 
a TTT 
COLE TT : 
a . 
Be UM LAMM CHIME TEM TMM = Bf se 
iN 8 7 
eg a se eee 
c ° 
TTT ee a 
| 
‘+ 0.4 ) 
IE LEME LEME ELTA | TTI | 
LL 
0.2 O 
UUM VTE FATT VTE ETH > 
0 
0.001 0.01 0.1 1 10 100 
PRR—Pulse Repetition Rate—MHz 
Ta—Free-Air Temperature—°C 
FIGURE 39 FIGURE 40 
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iO ifferential-I nput Bias Current--uA 


Ly High-Level Input Current—yuA 








SERIES 5520/7520 
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TYPICAL CHARACTERISTICS 


DIFFERENTIAL-INPUT BIAS CURRENT DIFFERENTIAL-INPUT OFFSET CURRENT 
VS vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 


lg Differential-Input Offset Current—uA 


T ,—Free-Air Temperature— C T ,—Free-Air Temperature—"C 
FIGURE 41 FIGURE 42 


HIGH-LEVEL INPUT CURRENT LOW-LEVEL INPUT CURRENT 
vs VS 


INPUT VOLTAGE INPUT VOLTAGE 


I}, —Low Level Input Current—mA 


V,—!nput Voltage—V V,—Input Voltage—V 
FIGURE 43 FIGURE 44 
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TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE OUTPUT VOLTAGE 
vs vs 
DIFFERENTIAL-INPUT VOLTAGE DIFFERENTIAL-INPUT VOLTAGE 


SN5522, SN7522, AND Z OUTPUT OF SN5520, 
SN7520 


SN5524, SN7524, SN5528, SN7528, AND 
Y OUTPUT OF SN5520, SN7520. 


Vo Output Voltage—V 
Vo Output Voltage—V 





0 5 10 15 20 £25 30 0=— 35 40 





V p—Differential-Input Voltage—mV Vip—Differential-Input Voltage—mV 
FIGURE 45 FIGURE 46 
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
vs vs 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 
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l 
@ 
8 F) 
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s) 6 
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J ALL CIRCUITS EXCEPT & 
a ene eee i) 
i ; = 
| Yocs= SY oe ee 
a ee oN ee ll ee 
ae ee a ae 
05 
0 —200 —400 —600 -§00 —1000 14 16 18 20 
lo High-Level Output Current—yA ted ea Current—mA 
FIGURE 47 FIGURE 48 
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APPLICATION DATA 
combined fan-out and wire-AND capabilities 


The open-collector TTL gate, when supplied with a proper load resistor (R1_), may be paralleled with other similar TTL 
gates to perform the wire-AND function, and simultaneously, will drive from one to nine Series 54/74 loads. When no 
other open-collector gates are paralleled, this gate may be used to drive ten Series 54/74 loads. For any of these 
conditions an appropriate load resistor value must be determined for the desired circuit configuration. A maximum 
resistor value must be determined which will ensure that sufficient load current (to TTL loads) and off current (through 
paralleled outputs) will be available while the output is high. A minimum resistor value must be determined which will 
ensure that current through this resistor and sink current from the TTL loads will not cause the output voltage to rise 
above the low level even if one of the paralleled outputs is sinking all the current. 


In both conditions (low and high level) the value of Ry is determined by: 
_¥RL 
IRL 

where VR_ is the voltage drop in volts, and IR is the current in amperes. 


high-level (off-state) circuit calculations (see figure 49) 


The allowable voltage drop across the load resistor (VRL) is the difference between Vcc applied and the VQOH level 
required at the load: . 


Vr = Voc — VoH min 


The total current through the load resistor (IRL) is the sum of the load currents (1,4) and off-state reverse currents 
(lOH) through each of the wire-AND-connected outputs: 


IRL=n? loH tN ¢ typ to TTL loads 


Therefore, calculations for the maximum value of Ri would be: 


Vec — VOH min 
n° loHt+Ne lin 
where 7 = number of gates wire-AND-connected, and N = number of TTL loads. 


RL(max) = 








° Vcc 
RL 
TTL LOADS 
=f)-pt—-. > 
act aa Calculation: 
—_ 'oH NH Biaeuas Vcc — VOH min 
sme ida | oFF | mex neloHtN- tip 
R = OP G's) ee he Ra 
ae lon : a - L(max) ~ 6.001 + 0.00012 0.00112 
Ny 
aan OH \eoeenmnenemeny commevannimimie! 
mes N=3 
N° NH =3° 40 uA 
'OH 
\qrenrcemntensnn, Somercecnarmaeate! 
n=4 
“lay 24° 250A 
7” "OH FIGURE 49-—HIGH-LEVEL CIRCUIT CONDITIONS 
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APPLICATION DATA 
low-level (on-state) circuit calculations (see figure 50) 


The current through the resistor must be limited to the maximum sink-current of one output transistor. Note that if 
several Output transistors are wire-AND connected, the current through Ri may be shared by those paralleled 
transistors. However, unless it can be absolutely guaranteed that more than one transistor will be on during low-level 
periods, the current must be limited to 16 mA, the maximum current which will ensure a low-level maximum of 0.4 
volt. 


Also, fan-out must be considered. Part of the 16 mA will be supplied from the inputs which are being driven. This 
reduces the amount of current which can be allowed through RL. 


Therefore, the equation used to determine the minimum value of RL would be: 


Vcc — VoL max 
IOL capability —N «lye 


Rt(min) = 








Calculation: 
Vcc -— VoL max 
RL(min) = lOoL capability —N + lor 
Ri cca @ eer # og 48 
Limin) = Oo16—0.0048 % = Doria % = 4102 
N+ typ 23° 1.6mA 
: : TCurrent into OFF outputs is negligible at the low logic level. 
MAXIMUM lo. CAPABILITY 
OF ONE OUTPUT = 16 mA FIGURE 50—LOW-LEVEL CIRCUIT CONDITIONS 
TABLE 1 


driving series 54/74 loads and combining outputs 


Table 1 provides minimum and maximum resistor 
values, calculated from equations shown above, for 
driving one to ten Series 54/74 loads and wire-AND 
connecting two to seven parallel outputs. Each value 
shown for one wire-AND output is determined by the 
fan-out plus the cutoff current of a single output 
transistor. Extension beyond seven wire-AND con- 
nections is permitted with fan-outs of seven or less if 
a valid minimum and maximum R__ is possible. When 
fanning-out to ten Series 54/74 loads, the calculation 





for the minimum value of Ri indicates that an LOAD RESISTOR VALUE IN OHMS 
infinite resistance should be used (VRL + 0 = ©); $—All values shown in the table are based on: 
however, the use of a 4-k{2 resistor in this case will High-level conditions: Vec = 5 V, Vou min = 2-4 V 
satisfy the high-level condition and limit the low level Low-level conditions: Vec = 5 V, VOL max = 0.4 V 
to less than 0.43 volt. X—Not recommended or not possible. 


8—The theoretical value is ©. See explanation in text. 
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TYPICAL APPLICATIONS 
small memory systems 


This application demonstrates an improved method of sensing data from relatively small memory systems. Two 
individual core planes, usually consisting of 4096 cores each, can be interfaced by each of the dual-channel SN5524 or 
SN7524 sense amplifiers, see Figure 51. Standard TTL or DTL integrated circuits, driven directly from the compatible 
sense-amplifier outputs, may be selected to serve as the memory data register (MDR). 











ae MEMORY DATA 
REGISTER 
SENSE LINE 1 <= ~~ §NS5524/SN7524_ | [7 “I 
eBcORt SP -_ 
4096 CORES 
(Typical) ce, | BIT 1 | 
Rts Ry | | | 
: | | | 
= = | | fe 
SENSE LINE 2 | | | 
PLANE 2 : BI | | | 
(Typical) : B2 a | Aue | 
RrS Ry | | | | 
eae tas ae! 
ae ea a a i 
es omen eames ah eae eet cacy pid a ey 7 | | 
SENSE LINE 3 [. SN5524/SN7524 | 
PLANE 3 : | : | 
(Typical) f- ae | ae | 
Rr Rr | | | 
| ! Besta 
SENSELINES |, | | | 
ne con 4b Sd 
4096 CORES 
(Typical) ia a. ) ne | 
| | 
Ry Ry | 
L —-—~-—---— 4 Pee ei tal 
com = 
To additional planes and SN5524’s or SN7524's 
as necessary for complete memory word 
FIGURE 51-SENSING SMALL MEMORY SYSTEMS 
| 
177 
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TYPICAL APPLICATIONS (continued) 


large memory systems 


This application demonstrates an improved method of sensing data from large memory systems. The signal-to-noise 
ratio can be increased by sectioning the large core planes as illustrated in Figure 52. Two segments, usually consisting of 
4096 cores each, can be interfaced by each of the dual-input channels of the SN5520/SN7520 or SN5522/SN7522. 
sense amplifiers. The cascaded output gates of the SN5520/SN7520 circuits may be connected to serve as the memory 
data register (MDR). A number of SN5522/SN7522 sense amplifiers may be wire-AND connected to expand the input 
function of the MDR to interface all the segments of the plane. Complementary outputs, clear, and preset functions are 
provided for the MDR. Rules for combined fan-out and wire-AND capabilities must be observed. 


SEGMENTED CORE PLANE (represents one bit in memory word} 
OSTROBE SL 
SENSE LINE 14 [ SN5520 or SN7520 with 
Output Connected as 
Memory Data Register 
(MDR) 


SEGMENT A 
4096 CORES 
(Typical) 






— ery oe we 



















OY 
MOR 
SEGMENT B OUTPUTS 
4096 CORES 
(Typical) OZ 
SEGMENT C 
4096 CORES as sense-input expander | 
(Typical) for SN5520 or SN7520 | 
| 
(\\ wiRE-AND 
TT | CONNECTION 


SEGMENT D 


4096 CORES 
(Typical) 





| 
! | i “LI” O MDR PRESET (GATE) { 


To additional SN5522's or SN7522’s to 
provide necessary number of sense inputs 


FIGURE 52~SENSING LARGE MEMORY SYSTEMS 
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Plug-in Replacement for SN75107A, 


TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


BULLETIN NO, DL-S 11793, JULY 1973—REVISED JANUARY 1977 


JORN 
SN75107B, SN75108A, SN75108B DUAL-IN-LINE PACKAGE 
with Improved Characteristics (TOP VIEW) 


e +10 mV Guaranteed Input Sensitivity 


INPUT INPUT OUTPUT STROBE 


Vcc+ Vcc— 2A 2B NC 2v 2G 


e TTL Compatible 
e Standard Supply Voltages ...+5 V 


e Differential Input Common-Mode 
Voltage Range of +3 V 


e Strobe Inputs for Channel Selection 
e ‘207 and ’207B Have Totem-Pole Outputs 
e ‘208 and ‘208B Have Open-Collector Outputs 


e “B” Versions Have Diode-Protected Input 


Stage for Power-Off Condition 


bie ; INPUT INPUT UT STROBESTROBE GND 
® Sense Amplifier for MOS Memories 1A 1B Go ts 





NC—No internal connection 


e Dual Comparator 
® High-Sensitivity Line Receiver 


description 





FUNCTION TASLE 


DIFFERENTIAL 
STROBES OUTPUT 
AB eae v 


The SN75207, SN75207B, SN75208, and SN75208B 
are pin-for-pin replacements for the SN75107A, 
SN75107B, SN75108A, and SN75108B, respectively. 
The improved input sensitivity makes them more 
suitable for MOS memory sense amplifiers and can 
result in faster memory cycles. Improved sensitivity 
also makes them more useful in line receiver 
applications by allowing use of longer transmission 














INPUTS 
eee 
i a ca 
ON ee a Ta 
al 





x 


x 


—10 mV < Vip < 10 mV 


fu | Ho. Indeterminate 


line lengths. The ‘207 and ‘207B each features a a ae eee 
TTL-compatible active-pull-up output. The ‘208 and Vip <—10 mv 
‘208B each features an open-collector output that TH |H |] ev | 





permits wired-AND logic connections with similar H = high level, L = low fevel, X = irrelevant 


output configurations. These devices are designed for 
operation from O°C to 70°C and are available in the 
ceramic dual-in-line (J) package or in the plastic 
dual-in-line (N) package. 


The essential difference between the unsuffixed and ‘‘B” versions can be seen in the schematics. Input-protection 
diodes are in series with the collectors of the differential-input transistors of the ““B’’ versions. These diodes are useful 
in certain “party-line” systems that may have multiple VcCc+ power supplies and may be operated with some of the 
Vcc+ supplies turned off. In such a system, if a supply is turned off and allowed to go to ground, the equivalent input 
circuit connected to that supply would be as follows: 


Lt a La ge ae OY 


UNSUFFIXED VERSION “BY VERSION 


This would be a problem in specific systems that might possibly have the transmission lines biased to some potential 
greater than 1.4 volts. 
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design characteristics 


The ‘207, ‘'207B, ‘208, and '208B line receivers/sense amplifiers are TT L-compatible dual circuits intended for use in 
high-speed data-transmission systems or MOS memory systems. They are designed to detect low-level differential signals 
in the presence of common-mode noise and variations of temperature and supplies. Dc specifications reflect worst-case 
conditions of temperature, supply voltages, and input voltages. 


The input common-mode voltage range is +3 volts. This is adequate for application in most systems. In systems with 
requirements for greater common-mode voltage range, input attenuators may be used to decrease the noise to an 
acceptable level at the receiver-input terminals. 


The circuits feature individual strobe inputs for each channel and a strobe input common to both channels for logic 
versatility. The strobe inputs are tested to guarantee 400 millivolts of dc noise margin when interfaced with 
Series 54/74 TTL. 


The circuits feature high input impedance and low input currents, which induce very little loading on the transmission 
line. This makes these devices especially useful in party-line systems. The excellent input sensitivity (3 millivolts 
typical) is particularly important when data is to be detected at the end of a long transmission line and the amplitude of 
the data has deteriorated due to cable losses. The circuits are designed to detect input signals of 10 millivolts (or greater) 
amplitude and convert the polarity of the signa! into appropriate TT L-compatible output logic levels. 


schematic (each receiver) 


(14) 
+ 











INPUTS 


(2, 11) GND 
B 


(5,8) stROBE 


G 
COMMON 
TO BOTH 
RECEIVERS 
Vv (6) STROBE 
cc— S 





TO OTHER RECEIVER 


*R = 1 kQ for ‘207 and ‘2078, 750 2 for ’208 and ‘208B. 
NOTES: A. Resistor values shown are nominal and fn ohms, 
B. Components shown with dashed lines in the output circuitry are applicable to the ‘207 and ‘'207B only. Diodes in series with 
the collectors of the differential input transistors are short-circuited on ’207 and ‘208, 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc+ (see Note 1) 2. 2 2 wk ee ee ee ee TN 
Supply voitage Vcc— : So ih vhs, Yow Sasies et Gs er PSs 8! Me Go Oe oe he ROS Aa ee Oe es ke STN 
Differential input voltage (see Note 2) aS A aes BGs es ce Beal Gp beh grad 2-eids, slime eee GO 
Common-mode input voltage (see Note3) . . 2... 1. ew ee ee ee ee ee ee eee ee ee) 6B 
Strobe input voltage ....4.:... erase BAER OGY. diy dar er Vee ae “es emir oes, MES! Saree fuss Cee it ee Ce 
Continuous total dissipation fg iae. ae ter AS. eee a, Se ER ee OO Re oe Se Se, COO. 
Operating free-air temperature range . . 2... ee ee ee ee ee ee ee ee ee ee OPC tO 70°C 


Storage temperature range .. . Bh dios Se Be ay Bo be ee ee me BO C0 150, 6 


recommended operating conditions (see note 4) 


MIN NOM MAX UNIT 


Supply voltage VcCt «= ek 2 See ee we ee ee 4.75 5 5.25 V 
Supply voltage VcC— iw ww wk ke ee ee ee ee ee ew) 4G —5 -—5.25 V 
Low-level output current, |OL . ... . the Gah GE das Se ae sa ke oe a a aD -16 mA 
Differential input voltage, Vip (see Note 5). SARs dot nee Sash ts BL eis ata Be —5t 5 V 
Common-mode input voltage, Vic (see Notes5and6)......2.2..... —3t 3 V 
Input voltage range, any differential input to ground (see Note 5) ee ee ee —5t 3 V 
Operating free-air temperature, TA - - + 2 2 ee ee ee ee ee 0 70 °C 


tthe algebraic convention, where the less Rosleve: (more negative) limit is designated as minimum, is used in this data sheet for logic voltage 
jevels only. 





NOTES: 1. All voltage values, except differential voltages, are ; 
with respect to network ground terminal. RECOMMENDED COMBINATIONS 

2. Differential voltage values are at the noninverting (A) OF INPUT VOLTAGES 
terminal with respect to the inverting (8) terminal. 

3. Common-mode input voltage is the average of the 
voltages at the A and B inputs. 

4. When using only one channel of the Jine receiver, the 
strobe G of the unused channel should be grounded 
and at least one of the differentia) inputs of the 
unused receiver should be terminated at some voltage 
between —3 V and 3 V. 

5. The recommended combinations of input voltages fall 
within the shaded area of the figure at the right. 


6. The common-mode voltage may be as low as —4 V 

provided that the more positive of the two inputs 

is not more negative than —3 V. -5 -4-3-2-10 1 2 3. 
Input—B-to-Ground Voltage—V 


. Input—A-to-Ground Voltage—¥V 
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definition of input logic levelst 


VIDH High-level input voltage between differential inputs 


ViH(s) High-level input voltage at strobe inputs 


VIDL Low-level input voltage between differential inputs 


Vit(s) Low-level input voltage at strobe inputs 





tThe algebraic convention, where the more positive (less negative) limit is designated maximum, is used in this data sheet with logic input 


voltage levels only. 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS# 
NH ; Vec+ = MAX 2 — 
input current |B Vip=-5V 


| Low-level Al, hase Vip =-5V 
IL input current | BL ia Vip=5V 


High-level input current [Vcc+ =MAX, ViH(s)=2.4V 
IH into 1G or 2G Voc: = MAX, Vins) = MAX Voce 
Low-level input current v ere Vv Snug 
it into 1G or 2G eer ; ee 
' High-fevel input Vcc: =MAX,  Vin(s) = 2.4 V 
As current into S Vcc: = MAX, ViH(spy = MAX Vec+ 
L 
H - 
L 





Low-level input ¥ Sie ae 
current into S CC ' IL(S) = ¥- 


{ 
Vv = MIN, V =08V, = V, 
Vo High-level output voltage CC IL{S) : VIDH = 10m 
loH = ~400 nA, Vic =-—3Vto3V 
V = MIN, V =2V, a ’ 
Vo Low-level output voltage ccs 1H(S) VIDL mo 
loL=16mMA, Vic=-3Vto3V 


IOH High-level output current |Vcc+ = MIN, VOH = MAX Voc+ 
OS 


' Short-circuit Vv = MAX 
output current cc 


Supply current from 
i Vcc+, outputs high 
Supply current from 


ICCH Voc: = MAX, Ta =25°C 


ICCH Vcc: =MAX, Ta =25°C 





~ Vec-_, outputs high 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, . 
§ All typical values are at Vecs = 5 V, Voc = —-5 VV, Ta = 25°C. 
{Not more than one output should be shorted at a time. 


switching characteristics, Vcc+ = 5 V, VCcC— = —5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 






‘207, '207B ‘208, '208B UNIT 
MIN TYP MAX|MIN TYP MAX 




























F Propagation delay time, low-to-high-level output, 

PLH(D) from differential inputs A and B 

; Propagation delay time, high-to-low-level output, 

PHL(D) fom differential inputs A and B Ri, = 4702, Cy = 15 pF, 
Propagation delay time, low-to-high-level output, See Figure 1 

tPLH{S) 17 
from strobe input G or S 
Propagation delay time, high-to-low-level output, 

'PHL(S) F 17 
from strobe input G or S 
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PARAMETER MEASUREMENT INFORMATION 










DIFFERENTIAL ‘a 7 suceur 
INPUT +10 mV 
ee del ee 
PULSE O O 
GENERATOR O 
(See Note A) 10 15 pF 

: (See Note C) fo 
| 

[ 

| 

| : —=- (See Note D) 

@ O 
+40 mV O 28 | 
a 50 02 l 
OUTPUT 
CL 
STROBE 15 pF 
INPUT : (See Note C} 
(See Note B) 
. PULSE = = 
GENERATOR 
(See Note A) 
TEST CIRCUIT 


e_—_—_——— ee 4) MV 








INPUT 
B 
3V 
STROBE 
INPUT 
Gors a eee 
I 
—eA ft tPHLIS) 
VOH 7 == VOH 
OUTPUT { 
Y ; 1.5V 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generators have the following characteristics: Zoy,= 50 2, tp @5 ns, te © 5 ns, ty, = 500 ns with PRR = 71 MHz, 
tw2 = 1 us with PRR = 500 kHz, 
B. Strobe input pulse is applied to Strobe 1G when inputs 1A-1B are being tested, to Strobe S when inputs 1A-1B or 2A-2B are 
being tested, and to Strobe 2G when inputs 2A-2B are being tested. 
Cc. Cy includes probe and jig capacitance. 
D. All diodes are 1N916. 


FIGURE 1—PROPAGATION DELAY TIMES 
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TYPES SN75207, SN75207B, SN75208, SN75208B 
DUAL SENSE AMPLIFIERS FOR MOS MEMORIES 
OR DUAL HIGH-SENSITIVITY LINE RECEIVERS 


TYPICAL APPLICATION DATA 








STROBES 
al 100 2 [ 
INPUT | - | Pees 
FROM SN75361A MOS MEMORY Pp. : { eee 
TTL @ ss 
or TO | | 
SN75452B 
LINE ap 
(e.g. TMS 1103 = 1/2'208 20 
DYNAMIC RAM) | Veet | 2 A0E8 | 
ADJUSTMENT [_ | 
DRIVE MEMORY SENSE | 
FIGURE 2—MOS MEMORY SENSE AMPLIFIER 
RECEIVER 1 RECEIVER 2 - RECEIVER 4 
1 Sv dae | | >e>. 
STROBES STROBES TRANSMISSION LINE HAVING STROBES 
CHARACTERISTIC IMPEDANCE Zp 
. LOCATION 2 
Rt = DRIVER 1 DRIVER 3 DRIVER 4 


> 


DATA INPUT © bd = el) — : ey ee 


INHIBIT |) i > 7 i 


LOCATION 1 LOCATION 3 LOCATION 4 


Receivers are ‘207, ‘207B, ‘208, or ‘2088; drivers are SN55109A, SN75109A, SN55110A, SN75110A, or SN75112. 


FIGURE 3—DATA-BUS OR PARTY-LINE SYSTEM 





PRECAUTIONS: When only one receiver in a package is being used, at 
least one of the differential inputs of the unused 
receiver should be terminated at some voltage 
between —3 volts and +3 volts, preferably at ground. 
Failure to do so will cause improper operation of the 
unit being used because of common bias circuitry for 
the current sources of the two receivers. Strobe G of 
the unused channel should be grounded. 





: 17 
6-58 TEXAS INSTRUMENTS 
INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE $N75270 
INTERFACE 7-UNIT MOS-TO-TTL CONVERTER AND 
CIRCUITS THERMAL PRINTHEAD DRIVER ARRAY 


BULLETIN NO. DL-S 7712061, SEPTEMBER 1973—REVISED APRIL 1977 





JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e 7 Single-Ended Noninverting 
Drivers Per Package 


e Inputs Compatible with MOS 
e TTL-Compatible Outputs 


ay 


© Single 5-V Supply 


description 


The SN75270 is a monolithic integrated circuit 
designed for use as a sense amplifier or thermal 
printhead driver. As a sense amplifier, the device can schematic (each driver) 
° be used to convert from MOS to TTL levels. As a 
thermal printhead driver, this device is used with 
EPN3600-type thermal printheads. 


The SN75270 is characterized for operation from 
O°C to 70°C. 





Vcc 





GND 





Resistor values are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2 1 ww ee ee eee OTN, 
Inputcurrent ... . tae ee! ax Teta oa co St CAS | 
Continuous total diesigatlone at lev below) 25° C fide: -air taniparatute ise Note 2) fo.) tee a Be Ao G SOO MW 

Operating free-air temperature range. ww we ee, OE to 70°C 

Storage temperature range .. . aa Gh Kee ee we ee ee ea “S65-Cto:150 GC 

Lead temperature 1/16 inch from case os 60 seconde: ‘J package... . 1. 1 ee eee ee ee )~©6300°C 

Lead temperature 1/16 inch from case for 10 seconds: Npackage . ...........-2.2464 260°C 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, Vcc 4.75 5 5.25 V 

High-level input current, lj} 0.5 2 mA 
P Low-level input current, ly. 0 0.1 mA 

Operating free-air temperature, TA 0 70 ne 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 2-1. In the J package, SN75270 chips are glass-mounted. 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 
THERMAL PRINTHEAD DRIVER ARRAY 





electrical characteristics over recommended operating free-air temperature range 


Vcc = 4.75 V, 
VoH High-level output voltage cc 
lOH = ~80 LA 
Vcc =4.75V, ty = 100nA, 
VoL Low-level output voltage cc IL L 
lol 73.2mMA 


Voc = 4.75 V, Iypy = 500 uA, 
Vo=1V 

Voc 2 5.25V, typ = 500 uA, 
Vo = 0.25 V 


Vecz5V, yp = 100 BA, 
IccL Total supply current, all outputs low ae IL . 
e a 


switching characteristics, Ta = 25°C 


fon High-leve! output current 





PARAMETER TEST CONDITIONS 
tpLH Propagation delay time, low-to-high-leve! output Vcc=5V, CL =15pF, 


tpHL Propagation delay time, high-to-low-level output RL =1.5k2, See Figure 1 





PARAMETER MEASUREMENT INFORMATION 


Vec 
5V 5V 5V 






RE= 1S k2 








PULSE 
GENERATOR 
(See Note A) 


OUTPUT 








Cy = 15 pF 


ane | {See Note B} 


NOTES: A. The pulse generator has the following characteristics: Zou, = 50 22, tp © 10 ns, te < 10 ns, PRR = 500 kHz, ty, = 500 ns. 
B. C,_ includes probe and jig capacitance. 





TEST CIRCUIT 








5V 
PULSE 
GENERATOR 
Ov 
HIGH 
INPUT 
LOW 
—| as Ss i ae ew VoH 
OUTPUT 
VoL 
VOLTAGE WAVEFORMS 
FIGURE 1 
4; 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 
THERMAL PRINTHEAD DRIVER ARRAY 





TYPICAL APPLICATION DATA 

















TTL OUTPUT 
-5V 
VOH — VBE 
Note A: eS 
'OH 
VoH = High-level output voltage of MOS device 
Vee = Base-Emitter voltage of input transistor of SN75270 
lop = High-level output current of MOS device 
example: let Voy =4V 
lon = 1 MA 
VBE =0.7 V 
4-0.7 
= = 3.3 kQ 
FIGURE 2--MOS TO SN75270 CONNECTION 
13 V 
r---|- eee 
1/7SN75270 | = | 
FIGURE 3—THERMAL PRINTHEAD DRIVER FOR 
THE EPN3600 THERMAL PRINTHEAD 
477 
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Ivers 






SOZSL SVX3L'SVTIVO @ Z10S22 XO8 391440 150d 


GALVUOdHOONI 


SLNAIWNULSNI SVXAL 


4g 


INPUT 
COMPATIBILITY 


ECL 10K 


POWER 
SUPPLIES 
(Nominal) 

Vec1 = SV, 

Vcc2 720 V, 
Vcc3 = 24 V, 
Vee = -5.2V 


tep4d 
TYPICAL 


Vcc1 =5V, 
Vec2=12V, 
Vege =—5.2 V, 


Vec1 =5V, 
Vcc27=12V 


Vcc2 —1.6V 
Vcc2 —1.6V 


Vcc2 —0.3V 


Vcc2 —0.3 V 
Vec2 -—0.4V 


Vec1=5V, 
Vcc2=12V 


4 tpp = Propagation delay time 


Vec2 -—20.3 V SN75368 JN 
Vcec2 -0.4V : 


MOS DRIVERS 


DRIVERS 
VoL DEVICE | PACKAGE 
(MAX) TYPE TYPE 


SN75320 JN 


| SN75321 JN 


SN75367 JN 


| SN75357 J,N 


| SN75375 JN 
| SN75365 J,N 


e 

e 
SN75322 J,N 2 

e 

@ 


ADDITIONAL FEATURES 


Compatible with many popular MOS RAMs including 
the TMS 1103, TMS 1103-1, TMS 4030, and 7001 
ECL to MOS/TTL driver 


Compatible with the TMS 4030 4K RAM and 
other popular MOS RAMs 

Fixed ECL input reference voltage (SN75321) 
External reference voltage (SN75320) 
Requires two external P-N-P transistors for operation 
CMOS applications 

3-state output 

Separate address and enable/disable inputs 

for each driver 

CMOS applications 

Very low transient current during switching 
3-state output 

Separate address and enable/disable 

inputs for each driver 

Compatible with many popular MOS RAMs 


Individual Vccz supplies for each driver 
Two drivers have single inputs; two have 


dua! inputs 

Compatible with many MOS RAMs including the 
TMS 1103, TMS 4062, and TMS 4070 16K RAM 
Vcc2 variable from 5 V to 24 V 

Compatible with most popular MOS RAMs 
Separate driver address inputs with common strobe 





Requires two external P-N-P transistors for operation 





Low standby power 


JGIND NOILIIIAS YAAINC SOW 


S92SZ SVX3L'SVTIVO e 210622 XO8 391440 180d 


G3aLVYOdUYOINI 


SLNIWNULSN] SVXAL 


L8 


POWER 
SUPPLIES 
(Nominal) 


INPUT 
COMPATIBILITY 


Veci=5V, 
Vcc2=15V 


Vec1 =5V, 
Vec2 = 15 V, 
Vcoc3 = 18 V 


Vcc2=12V, 
Vcec3 715 V 


Vec1 =5V, 

See features 
for Vcc2 
and Vcc3 


q tpp = Propagation delay time 


MOS DRIVERS (continued) 


tpoe VOH Vv DEVICE 
TYPICAL (MIN) (MAX) TYPE 


os feo 

fos 
fee 
CS ie ba 


Vec2-1V SN75361A 
SN75370 


OL 
V 
Vv 
Vv 
Vv 
V 
V 
Vv 


Voc3 — 0.2 VIVcc2t2 V 





SN75350 


DRIVERS 
PER 
PACKAGE 


PACKAGE 
TYPE 


JG,P 


: e 


ADDITIONAL FEATURES 


Compatible with many popular MOS RAMs 
Lower-voltage, high-speed version of the SN75361A 
Vcc? variable from 5 V to 18 V 

Compatible with many popular MOS RAMs 
Low-voltage version of the SN75365 

Vcc? variable from 5 V to 18 V 

Compatible with many popular MOS RAMs 
Equivalent to the $N75365 with internal 

Output damping resistor 

Compatible with many MOS RAMs including the 
TMS 4030 4K RAM and TMS 4070 16K RAM 


@ Separate driver address inputs with common strobe 


Vcc? variable from 5 V to 15 V- 

Compatible with many popular MOS RAMs and 
shift registers 

Single-ended inverting drivers 

Compatible with many popular MOS RAMs and 
MOS shift registers 

Single-ended inverting drivers 


Compatible with many popular MOS RAMs including 
the TMS 1103, TMS 4062, and TMS 4070 16K RAM 
Vcc? variable from 5 V to 24 V 

Dual read/write amplifier that is designed to 
interface with 1/O terminals of the TMS 4062 

and similar type MOS RAMs 

Compatible with all MOS devices 

31 V maximum output swing 

Vcc? variable from —8 V to —25 V 

Vcc3 variable from —20 V to 25 V 
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INTERFACE TYPE SN55180 
CIRCUITS DUAL NAND TTL-TO-MOS LEVEL CONVERTER 


BULLETIN NO. DL-S 11765, AUGUST 1972 — REVISED APRIL 1981 





© Output Compatible with All MOS Devices 


Inputs Fully Compatible with 
Most TTL and DTL Circuits 


e@ Designed to be Interchangeable with National 
Semiconductor DS7800 and DS8800 


e Standard 5 V Logic Supply Voltage 

@ Variable Vcc2 and Vccg Supply Voltages 
@ 31-Volt Maximum Output Swing 

e 1mW Dissipation with Output at High Level 






schematic JOR W PACKAGE 
(TOP VIEW) 
VCC! Vec3 
? (5) 
INPUT 1A | 1° 
16kQ NC 

aly ees INPUT 2B 

(1, 11) 
ee INPUT 2A 

(3, 12) 


(7,8) Vcc2 


NC 
(4) 
GNDO 


OUTPUT 2Y 


NC — No Internal connection 


positive logic: Y = AB 


Resistor values shown are nominal. 





‘description 


The SN55180 consists of two voltage-level converters designed for interfacing between TTL or DTL voltage levels and 
those levels associated with high-impedance junction or MOS FET-type devices. This device offers the system designer 
the flexibility of tailoring the output voltage swing to his application. This can be accomplished by varying the Vcc? 
and Vcc3 supply voltage within the ranges shown in Figure 1. Typical applications include interfacing with MOS shift 
registers and analog gates. | 


The SN55180 is characterized for operation over the full military temperature range of —55°C to 125°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vce7 (see Note 1) 2s cds ed tae oath Bw ered Se ee ieee ee a eR EA Be ee 7V 
Supply-voltage Vcc). (see Note 1). .n.s-sck eschew e eee eS RGR CAS eee eae ee eae eas -—30V 
Supply voltage Vcc (see Note 1) ake deere ate ie We eee bres Wee Bene wd eed eR ae ea 30 V 
Vec3 to Veco voltage: differential - 22.2... 5.04.46 Ne 6S eV E4 6 SE ENSUE EG Sw SOE Oe Deg le 40 V 
Input Voltage (see Note 1). - void ak oe See ee Sa we Boe ae, era aaah b hes ee web 5.5V 
Continuous total dissipation at (or below) 112°C free-air temperature (see Note 2) 6. we ee ee eee 300 mW 
Operating free-air temperature range oe ee ce ee eee e eee e neces —55°C to 125°C 
Storage termiperature range. soon b.erd ow oe eee ee OU EOE AS ae Sane au wees —65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds ...... cece ee ee eee ee ee ee eee ene 300°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. For operation above 112°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 21, In the J package the chips are alloy mounted. 
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TYPE SN55180 
DUAL NAND TTL-MOS LEVEL CONVERTER 





recommended operating conditions 





RECOMMENDED COMBINATIONS 


Figure 1 shows the boundary conditions within which it is OF SUPPLY VOLTAGES 


recommended that the SN55180 be operated for proper 
functioning of these converters. The range of operation for 
supply Vcc2 is shown on the horizontal axis. V¢Cc2 must 
be between —25 V and —8 V. The allowable range for 
Vcc3 is governed by Vcc. After a value for VCCg2 has 
been chosen, VCC3 may be selected as any value along a 
vertical line passing through the VC¢2 value and terminated 
by the boundaries of the recommended operation region. 
A voltage difference between supplies of at least 5 volts 
should be maintained for adequate output voltage swing. 


Vec3—Supply Voltage—V 





Vcc2—Supply Voltage—V 
FIGURE 1 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
(see note 3) 


PARAMETER 


VIH High-level input voltage 
VIL Low-level input voltage 
VOoH High-fevel output voltage 


Supply current from Vcc}, 
outputs high (both converters) 
Supply current from Vcc}, 
outputs fow (both converters) 
Supply current from Vcc3, 
outputs high (both converters) 


'cc1(H) 
Icc1(L) Veci = MAX, all inputs at 4.5 V, outputs open 


10603(H) Vec3 = MAX, all inputs at 0.8 V, outputs open 





NOTE 3: Minimum and maximum limits apply for all allowable values of Vec2 and Vec3. 
TFor conditions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable devica 
type. 


switching characteristics 


TEST 
PARAMETER FIGURE TEST CONDITIONS MIN Typt MAX | UNIT 
‘ Propagation delay time, C) = 15 pF See Figure 2 
PLH low-to-high-level output L , 













P i lay time 
ropagation delay time, Cy = 15pF, See Figure 2 


t 
PHL high-to-low-level output 


Att typical values are at Veco1 =5 V, Vec2 * -22 V, Veco3 =8 V.Ta® 25°C. 
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TYPE SN55180 
DUAL NAND TTL-TO-MOS LEVEL CONVERTER 





PARAMETER MEASUREMENT INFORMATION 


24V Vcc1 VYec3 
Vv BV 


ea men me BY 


INPUT 









O OUTPUT 
OUTPUT 







PULSE 
GENERATOR 
(See Note A) 






50% 






! 
I 
1 
Ci = 15 pF 


ab (See Note B) ete 






to bo VOL 
tPLH “— 


=“ Vcco2= 
-22V 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zo, = 50 S92, ty = 10 ns, te = 10 ns, PRR = 500 kHz, t,, = 500 ns. 
B. Cy includes probe and jig capacitance. 


FIGURE 2 





TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 


[ses Figures Fandnore4] 1 | | _ 
(a a a a 
ase 
a ee 






5888 





tPLH or tp}, —Propagation Delay Time—ns 
s 


~60—40-20 0 20 40 60 80 100120 140 
Ta—Free-Air Temperature—"C 





FIGURE 3 
NORMALIZED OUTPUT PULL-UP 
RESISTOR VALUE 
. vs 
VOLTAGE TRANSFER CHARACTERISTICS oO FREE-AIR TEMPERATURE 
°o 
8 1.35 
a 
< 1.30 
ea 
1. 
‘ aes 
1 > 1.20 
Hy 2 
3 g 1.15 
S a4 
3 3 1.10 
38 8 . 1.05 
6 3 
ks : 1,00 
& 0.95 
é 
= 0.90 
> 025 
f « —60—40-20 0 20 40 60 80 100120 140 
Vj—Input Voltage—V Ta—Free-Air Temperature—C 
FIGURE 4 FIGURE 5 
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INTERFACE 
CIRCUITS 


TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 


BULLETIN NO, OL-S 7712473, APRIL 1977 





MOS MEMORY INTERFACE 


6 Dual ECL-to-MOS Drivers 


© Versatile Interface Circuit for Use Between 


ECL and High-Current, High-Voltage 
Systems 


e Operates from Standard Bipolar and MOS 
Supply Voltages 


e High-Speed Switching 


e Inputs Compatible with Series 10000 
ECL and Other Similar ECL Families 


e Compatible with Many Popular MOS RAMs 


e Negligible 12-V Supply Current and Low 
5-V Supply Current when Output is at a 
Low Level 


@ Requires 2 External P-N-P Transistors per 
Package for Operation 
(Use of TIS149, A5T4260, or A5T4261 
Recommended) 


description 


The SN75320 and SN75321 are monolithic dual ECL- 
to-MOS driver interface circuits. The devices accept 
Standard input signals from Series 10000 ECL and 
other similar ECL families and provide high-current, 
high-voltage output levels suitable for driving MOS 
circuits. Due to the low power dissipation when the 
driver output is at a low level, these devices are 
ideal for driving N-channel RAMs such as the 4-k. 
TMS 4030. 


The SN75320 and SN75321 operate from a standard 
TTL Vcc supply (Vcoci), ECL VEE supply (Vee), 


and the MOS Vss_ supply (Vcc). These devices. 


have been optimized for operation with a VccQ sup- 
‘ ply voltage from 12 volts to 15 volts, but they are 
designed to be usable over a much wider range of 


Vcc2. 


Both devices require two external p-n-p transistors 
per package. Suggested p-n-p transistors are TIS149, 
A5T4260, and A5T4261. The SN75320 requires an 
externally generated ECL input reference voltage, 
Ves, while the SN75321 features an internally fixed 
ECL input reference voltage, Vep, of —1.3 V + 10%. 
The SN75320 can also be used with differential 
inputs. Both devices are characterized for operation 
from 0°C to 70°C. 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 
SN76320 





Required external p-n-p transistors should be Jocated as close as possible 
to the SN75320/SN75321. 
NC—No internal connection 


FUNCTION TABLE 
INPUT OUTPUT 
A Y 
H H 
L L 






H = high level, L = low level 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 





schematics of inputs and outputs 


EQUIVALENT OF EACH SN75320 INPUT EQUIVALENT OF EACH SN75321 INPUT TYPICAL OF BOTH OUTPUTS 


Vec1 Vcc1 Vec2 


internal 
—-1.3V 
reference 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc] (see Note 1) —O0.5Vto7V 
Supply voltage range of VCC? —0.5V to 15V 
Supply voltage range of VEE . .... se 2 eee —-8Vto0.5V 
Negative voltage of Vcc1 or Vcc2 with respect to VEE —0.5V 
Input voltage range . . . 1. 1 we ee ee -—8V to0.5V 
Input voltage with respect to Vgg (SN75320) Pays 5.5V 
Negative voltage at any input with respecttoVEE ......2.2+.22.22+2424.2.-. —5V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

J package 1025 mW 

N package 1150 mW 
Operating free-air temperature range 0°C to 70°C 


Storage temperature range 9) tae tb. aber eA Me es 8 
Lead temperature 1/16 inch from case for 60 seconds: J package 
Lead temperature 1/16 inch from case for 10 seconds: N package 


. ~65°C to 150°C 


. 300°C 
. 260°C 





NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted, 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which starts on page 2-1. In the J package, SN75320 and SN75321 chips are glass-mounted. 


recommended operating conditions 


Supply voltage, Vcc 1. 4.75 5 5.25 : . 
Supply voltage, Vcc2 4.75 12 15 | 4.75 12 15 
Supply voltage, VEE | —~4.68 —5.2 -—5.72 |-4.68 -5.2 —5.72 












Supply voltge, Vis =e SE ae nn CT 
Operating free-air temperature, TA 
Load capacitance, C1 [300 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 









su7eaz0 «| CSN 
B A B A 


definition of input logic levels (see Note 3) 
(LEAST (MOST | (LEAST (MOST 


PARAMETER 
POSITIVE) POSITIVE) | POSITIVE) POSITIVE) 


ViH_ High-level input voltage at input A —1,15 —0.7 —0.9 —0.7 
Vit. Low-level input voltage at input A VEE —1,45 VEE 
High-level differential input voltage . | 150 


Low-level differential input voltage 





UNIT 



























Ms 
> 





NOTE 3: This data sheet uses the algebraic limit system that has been adopted by the tnternational Electrotechnical Commission for logic 
voltage levels. The A limit is the more positive (less negative) limit; the B limit is the less positive (more negative) limit, 


electrical characteristics over recommended ranges of Vcc1, VCC2, VEE, and operating free-air tempera- 
ture (unless otherwise noted) with Vgp = —1.3 V for SN75320. 


SN75320 
PARAMETER TEST CONDITIONS 
MIN Typt MAX MIN Typt MAX 


loH = —10 mA |Vcc2 —1.1 Voc2 -0.7 Vcc2 —1.1 Vcc2 —0.7 a 
Vv 


Vin = Vins 1OH = —400 KAIV cc? —0.5 Vcc? —0.3 Vcc2 —9.5 Vcec2 —0.3 













VOH High-level output voltage 


VOL Low-level output voltage 0.12 0.5 
lol = 10mA 


WH High-level input current |VegE =—5.72V, V) =—-0.7V 80 800 
1 


< 


toH = —200 uAIVcc2 —-0.4 Vec2 0.2 





Voco2=11.4V, Vit =ViLa. 














VeE=—5.72V,Vie-2V | 10 
WL Low-level input current 
EE“ —5.72V, Vi=-572V | 1000 
Supply current from Vcc4 
CC1 (H) both outputs high 
| Supply current from Vcc? 
CC2 (H) both outputs high cc1=5.25V, Vcc2= 15V, 





Supply current from Vege, VEE = —5.72 V, No load 
both outputs high 
Supply current from Veep, 


IEE (H) 





| 
BB (H) both outputs high 
Supply current fromV¢c1, 
CC1 (L) both outputs low 
Supply current from Vec2 
| 
CC2 (L) both outputs low 


; Supply current from Veg, 
EE (L) both outputs tow 















cc1=5.25V, Vec2=15V, 
EE = —5.72 V, No load 





0.5 
—12 —17 
80 800 


¥ All typical values are at Voc, = 5 V, Voc? = 12 V, Veg = —5.2 V, Vag = —1.3 V (SN75320), and Ta = 25°C, 






CC2 —0.4 Vec2 -0.2 
L 


Supply current from Veg. 
both outputs low 





tes] 
ie] 
So 
(=) 





BB (L) 





switching characteristics, Vcc1 = 5V, Vcc2 = 12 V, VEE = —5.2V, Ta = 25°C 


BOTH TYPES 
PARAMETER TEST CONDITIONS 


toLH Delay time, low-to-high-level output 
tpoHL _— Delay time, high-to-low-level output 





/ 












tTLH Transition time, low-to-high-level output CL = 300 pF, 
tTHL Transition time, high-to-low-level output See Figure 1 






tPLH Propagation delay time, low-to-high-level output 


tPpHL Propagation delay time, high-to-low-level output 
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TYPES SN75320, SN75321 
DUAL ECL-TO-MOS DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 12V 


TIS149 










| | 
OUTPUT ‘DLH—1¢—— tpHL—k—_ 
C. = 300 pF 


EEL (See Note B) 
—1.3 Vt ] 
5.2V = 


*Vep is internally generated on SN75321 


OUTPUT 








tPLH —¢—_—— | \¢—_—>t- tPHL 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A, The pulse generator has the following characteristics: PRR = 1 MHz, Zou, © 50 2, 
B, Cy. includes probe and jig capacitance, 


‘FIGURE 1—SWITCHING TIMES 


TYPICAL CHARACTERISTICS 





LOW-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs vs 
LOW-LEVEL OUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT 


06 










Vec1=5V 
Vcc2=12V 
Vee=-5.2V 
VBp = -1.3 V (SN75320) 
Viz=-2V 


wa 
eA 
ape 2cauae 
PAL 
Corre 


0 10 20 30 40 50 60 70 80 90 100 -0.01 -0.1 = —~10 —100 
1oL—Low-Level Output Current—mA 


0.5 










0.4 





0.3 


0.2 





VoL—Low-Level Output Voltage—V 
VOH—High-Level Output Voltage—V 





IQH—High-Level Output Current—mA 


FIGURE 2 FIGURE 3 
INPUT CURRENT 
vs OUTPUT VOLTAGE 


INPUT VOLTAGE vs 
INPUT VOLTAGE 


Vec1=5V 
Vec2212V 
ve a 


1j—Input Current—pA 
Vo—Output Voltage—V 








5 “18 ~-16 -14 -1.2 -1 -0.8 -0.6 3 “18-16 -14 -1.2 -1 -0.8 -0.6 
Vi-Input Voltage—V Vi—Input Voltage—V 
FIGURE 4 FIGURE 5 
TEXAS INSTRUMENTS 11 


NCORPORATED 
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TYPES SN75320, SN75321 
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DUAL ECL-TO-MOS DRIVERS 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME 
VS 
FREE-AIR TEMPERATURE 


Propagation Delay Time—ns 


VEE=-5.2V 
Ves = —1.3 V (SN75320) 
See Figure 1 


0 10 20 30 40 50 60 £70 
Ta—Free-Air Temperature— C 
FIGURE 6 





PROPAGATION DELAY TIME 
LOW-TO-HIGH-LEVEL OUTPUT 
VS 
SUPPLY VOLTAGE Vcc2 
50 


Vcc1=5V 

VeE=-—5.2V 

Ves = —1.3 V (SN75320 
TA =25°C 

See Figure 1 


w = 
i=) =) 


NO 
fo] 


Low-to-High-Level Output—ns 


tp_LH—Propagation Delay Time, 





0 
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 
Vcc2—Supply Voltage—V Vcc2—Supply Voltage—V 
FIGURE 8 FIGURE 9 
TEXAS INSTRUMENTS 


Vcc1 
Vcc2 


Delay Times—ns 


High-to-Low-Level Output—ns 


VEE 


VBB 
TaA=25C 
See Figure 1 


tpy,_—Propagation Delay Time, 


RPORATED 


POST OFFICE BOX S012 e DALLAS, TEXAS 75222 


DELAY TIMES 
vs 
FREE-AIR TEMPERATURE 


=5V 
=12V 





Ta—Free-Air Temperature— C 
FIGURE 7 


PROPAGATION DELAY TIME 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 
SUPPLY VOLTAGE Vcc2 


=-5.2V 
=—1.3V (SN75320) 





INTERFACE TYPE SN75322 
CIRCUITS DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


BULLETIN NO, DL-S 7712336, MAY 1976—REVISED APRIL 1977 





MOS MEMORY INTERFACE 
JORN 


@ Versatile Interface Circuit for Use DUAL-IN-LINE PACKAGE (TOP VIEW) 
Between TTL and High-Current, 
High-Voltage Systems 


@ Operates from Standard Bipolar and MOS 
Supply Voltages 


@ High-Speed Switching 
e TTL- and DTL-Compatible Inputs 


@ Separate Driver Address Inputs with 
Common Strobe 


@ VOH and VoL Compatible with TMS4030 
4K RAM and Other Popular MOS RAMs 


e Negligible 12-V Supply Current and Low 
5-V Supply Current when Output is at 
a Low Level 


@ Qutput in High-Impedance State if 
5-V Supply is Lost 


e Requires 2 External P-N-P Transistors per 
A5T4260, or A5T4261 is Recommended) icinina caida 
Required external p-n-p transistors should be located as close as possible 


description to the SN75322. 





The SN75322 is a monolithic dual TTL-to-MOS driver and interface circuit. The device has separate driver address 
inputs with common strobe. The device accepts standard TTL and DTL input signals and provides high-current and 
high-voltage output levels suitable for driving MOS circuits. The SN75322 is designed for driving N-Channel RAMs 
where low power dissipation is desirable when the driver output is at a low level. Specifically, it may be used to drive 
the chip-enable input of the TMS4030 MOS RAM. 





The SN75322 requires two external P-N-P transistors per package. Suggested P-N-P transistors are TIS149, A5T4260, 
or A5T4261. : 


The SN75322 operates from the TTL 5-volt supply and the MOS Vpp supply. With the use of an external pull-down 
resistor, the driver output of the SN75322 will be forced to the low level if the 5-volt supply is lost. The SN75322 is. 
characterized for operation from OC to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 
Vcci 


TYPICAL OF BOTH OUTPUTS 


=4k2Q nominal 
for A inputs 


Req= 2k nominal 
for E input 
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TYPE SN75322 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) . . . 2... ee eee ee ee ee ee. 6 OE V tO 7V 
Supply voltage range of Vcc2 «ww ew ee ee ee ee ee. OE V tO 15 V 
Input voltage 2. 2. 1 ek ee ke ee ee ee ek ke ee ee ee ew. BBV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage . . . . . 1025mW 

Npackage . . . . . 1150 mW 
Operating free-air temperature range . . 2. 1. 1 1 ee ee ee ee ee ee 0°C to 70°C 
Storage temperaturerange . . . . 1 ee ee ee ee ee we ee ee ee ee) 665° to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage. . . . ... 0.6. we te ew el ew 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . ...... 2.2. 6. 6 6 « « 260°C 


NOTES: 1, Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, 
which starts on page 2-1. In the J package, SN75322 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage. VEGT. 5 we 66 eck et Sse es Be A ea a oe ee a 4.75 5 5.25 V 
Supply voltage; VGG@O™ -: © <4 bse 2 Se ee he Se ee Re a 4.75 12 15 V 
Operating free-air temperature, TA. . 1. ee ew ee ee ee 0 70 °C 
Coad capacitance, Cl, «5 6 6 eh ee ek wR ee ee 200 pF 


electrical characteristics over recommended ranges of VCC1, VCC2, and 
Operating free-air temperature (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX JUNIT 


VIL Low-level input voltage 


Vip =2V, ion =—-10 mA | Voc2—1.1 Vec2—0.9 i) 
Vv 
















High-leve! output voltage Vip =2V, 1oH = —400 KA | Vec2—-0.5 Vec2—0.25 
Vip =2V, loH = —200 BA | Voc2—0.4 Vec2-0.2 


Vec2=11.4V, Vy =08V, 
VOL Low-level! output voltage V 
lol = 10 mA 


t Input current at maximum input voltage V,;=5.5V 
vy 


ee 
eS 
ee 
la 
er 


TAN typical values are at Voc, =5 V, Veco = 12 V, and Ta, = 25°C. 



















m 










mA 
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TYPE SN75322 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 





switching characteristics, Vcc1 = 5 V, Vcc2 = 12 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX /UNIT 
IDLH Delay time, low-torhighevel output aa | eC ee 
tpHL Delay time, high-to-ow-evel output 


trTLH __ Transition time, low-to-high-level output 
tTHL _—s Transition time, high-totow-evel output 
tPLH Propagation delay time, low-to-highevel output 
tPHL 





















Cy = 300 pF, 
See Figure 1 








Propagation delay time, high-to-low-level output 








PARAMETER MEASUREMENT INFORMATION 








5V 12V 
iInPurT Tv V 
ee! ee T1S149 
PULSE | 


GENERATOR 


(See Note A) OUTPUT 


CL 


2.4V | GND _| ay (See Note B) 


TEST CIRCUIT 


[ 
<10 ns —j— 4 ‘oan (eas ns 
{ 








| : 3V 
| 
INPUT | 
| | 
| Lm af ————— oe YY 
jeg. 0.5 ps ______p»J 
| 
| 
le tr — a je— tPLH —go 
| 
(DHL —f¢—t>4 | jea—tel— tT LH 
‘nies tTHL | | | 
| VOH 
OUTPUT 
<a VOL 
VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy¢ = 50 2. 
B. Cy includes probe and jig capacitance. 
FIGURE 1—SWITCHING TIMES, EACH DRIVER 
TEXAS INSTRUMENTS 7-15 
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TYPE SN75322 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 





TYPICAL CHARACTERISTICS 
TOTAL DISSIPATION 


(BOTH DRIVERS) 
vs 
FREQUENCY 


1300 7) y 
CC1 = 

1200 Veco = 12 V 

1100} Rp = 102 


= 1000} Input: 3-volt square wave 
. 900 (50% duty cycle) 
S g00 
2 700 mere AAT 
3 oof =e eM 
£ 500 
o 
F 400 
¢ 300 
20) a 
100 K¥— 





0.1 0.2 04 0.7 1 2 4 7 10 
f—Frequency—MHz 
FIGURE 2 
TYPICAL APPLICATION DATA 
Vcc =5V VeBp=-3V 





SN75322 


Vcc2 = Vop = 12 V 


TMS4030'S 
ACTIVATED BY 
CHIP ENABLE 2 


NOTE: The external P-N-P transistors should be located as close as possible to the SN75322. 


FIGURE 3—SN75322 DRIVING TMS4030 MEMORIES 
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INTERFACE TYPE SN75350 
CIRCUITS DUAL NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712370, MAY 1976 — REVISED APRIL 1977 





MOS MEMORY INTERFACE 


@ Lower-Voltage, High-Speed Version JG ORP 
of SN75361A DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuit for Use 
Between TTL and High-Current, High- 
Voltage Systems 


e Capable of Driving High-Capacitance 
Loads 


e Compatible With Many Popular MOS 
RAMs 


e Vcc2 Supply Voltage Variable over 
Wide Range. .. 5Vto18V 


oe TTL- and DTL-Compatible Diode-Clamped 
Inputs 


© Operates from Standard Bipolar and 
MOS Supply Voltages 


e Low Standby Power Dissipation 


@ Special Application... 7001 MOS RAM positive logic: Y = AE 
Drivers 





description 


and DTL input signals and provides high-current and high-voltage output levels suitable for driving MOS circuits. 


The SN75350 is a monolithic integrated dual TT L-to-MOS driver and interface circuit. The device accepts standard TTL oe 
Specifically, it may be used to drive address, control, and timing inputs for several types of MOS RAMs. 7 


The SN75350 operates from the TTL 5-volt supply and the MOS Vsg supply in many applications. This device has 
been optimized for operation with Vcc2 supply voltage from 12 volts to 18 volts; however, it is designed so as to be 
useable over a much wider range of Vcc2. 


The SN75350 has speed advantages over the SN75361A when driving heavy loads with reduced Vcc. 


The SN75350 is characterized for operation from OC to 70°C. 
schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS 


OUTPUT 


Req = 4k2 nominal for A inputs 
Req = 2 kQ nominal for E input 
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TYPE SN75350 
DUAL NAND TTL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vccj (see Note 1) i age. A ii ae et heh Gag te? ee Lee ee el Pea er a ee ae ) SOV OV 
Supply voltage range of Vcc2 Stites Su le Ge eo Hw! Gk Oh a SE ce A ce Ste SR a se SHEDS 10:20 V. 
INDUt Voltage’ 5 seed 2 Je ES Be ee Roe Eek GE, Se es a ost Ee ee eee ou SV 
Inter-input voltage (see Note2) 2. 2. ww ee ee ee ee te te tt ew we te ee ew ee. SEV 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) : JG package. . . . . - 825mW 

:P package .... =. .1000mW 


Operating free-air temperature range. 1 6. we ek ee ee ee ee ee 0°C to 70°C 
Storage temperature range... we ee ee ee ee et te ee ee ee we ee) BEE to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package ... . ... 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . ....... 4. eee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between the A input of either driver and the common E input, 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal tnformation section, which 
starts on page 2-1. In the JG package, SN75350 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, Vcc, . . 2 2. 2 oe te te tt tt tt th ht wt tt tl 4.75 5 5.25 V 
Supply VOILAGE; VCCO e. hc aeons a a a a a ewe A eS 4.75 15 18 V 
Operating free-air temperature, TA. 6 1 ee ee ee ee 0 70 °C 


electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


Vip =OBV, | = —50 pA Vv -—1 V —0.7 
High-level output voltage L OH H CC2 CC2 
Vit =O8V, IoH =—-10 mA | Vec2—-2.3 Vec2—18 


ViH=2V, lot =10mA 


Low-level output voltage Vcoc2=12Vto18V, Vip =2V, V 
lop = 40 mA 


VoK Output clamp voltage Vv, z0V IoH = 20 mA Vec2ti1.5] V 
1] Input current at maximum input voltage V,=5.5V 


NH High-level input current Vp~=24V 


VOH 


p= 2. 
lit Low-level input current V;=0.4V 


Supply current from Voc}, 
cC1(H) both outputs high 
Supply current from Vec2, 
1 
CC2(H) both outputs high 
Supply current from Vcc , 
t 
cci(L) both outputs low 
Supply current from Vcoc?, 
| 
CC2(L) both outputs low 
; Supply current from Veco, Vcec1 *0V, Vec2= 18V, 
CC2(S) standby condition All inputs at 5 V, No load 


Veci = 5.25 V, 
All inputs at OV, 
Vcec1 75.25 V, Vcoc2" 18 V, 


All inputs at 5 V, No load 





T All typical values are at Voc; = 5 V, Veco = 15 V, and Ta = 28°C, 
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TYPE SN75350 
DUAL NAND TTL-TO-MOS DRIVER 





switching characteristics, Vcc1 = 5 V, Vcc2 = 15 V, TA = 25°C 


tpLH _ Delay time, low-to-high-evel output 


tpHL Delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 


tTHL _ Transition time, high-totow-evel output 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-tevel output 


PARAMETER MEASURMENT INFORMATION 


16V 


5V 
INPUT i Vec1 Vcec2 l 








PULSE 
GENERATOR 
(See Note A) 











OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following charactersitics: 
8. Cy includes probe and Jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 


OUTPUT 


C_ = 390 pF, 
Rp =102, 
See Figure 1 





TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION — 


(BOTH DRIVERS) 
vs 
FREQUENCY 






AY] VA 
A All 
ae 









P7—Dissipation—mW 





i 





0.4 0.7 1 2 4 
f—Frequency—MHz 


FIGURE 2 
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CIRCUITS 





TYPE SN75355 


QUADRUPLE NAND TTL-TO-MOS DRIVER 


BULLETIN NO, OL-S 7712371, MAY 1976 — REVISED APRIL 1977 


MOS MEMORY INTERFACE 


Quad Positive-Logic NAND TTL-to-MOS Driver 


Versatile Interface Circuit for Use between TTL 
and High-Current, High-Voltage Systems 


Capable of Driving High-Capacitance Loads 
Compatible with Many Popular MOS RAMs 


Vcc2 Supply Voltage Variable over Wide 
Range to 18 Volts Maximum 


Vcc3 Supply Voltage Pin Available 


Vcc3 Pin Can Be Connected to VC¢2 Pin in 
Some Applications 


TTL-and DTL-Compatible Diode-Clamped Inputs 


Operates from Standard Bipolar and MOS 
Supply Voltages 


Two Common Enable Inputs per Gate-Pair 
High-Speed Switching 
Low Standby Power Dissipation 


High-Speed SN75365-Type Device with 
Lower Vcc2 Voltage Requirement 


description 


The SN75355 is a monolithic quadruple TTL-to-MOS 
driver and interface circuit. The device accepts 
standard TTL and DTL input signals and provides 
high-current and high-voltage output levels suitable 
for driving MOS circuits. Specifically, it may be used 
to drive address, control, and timing inputs for several 
types of MOS RAMs or microprocessor multiphase 
clock inputs. 


The SN75355 operates from the TTL 5-volt supply 
and the MOS Vss and Vgp supplies in many 
applications. This device has been optimized for 
operation with Vcc? supply voltage from 12 volts to 
18 volts, and with nominal Vcc3 supply voltage from 
3 volts to 4 volts higher than Vcc2. In some applica- 
tions the Vcc3 power supply can be eliminated by 
connecting the Vcc3 pin to the Vcc? pin. 


The SN75355 has speed advantages over the 
SN75365 when driving highly capacitive loads with 
Vcec2 reduced to within the range of 12 to 15 volts. 


The SN75355 is characterized for operation from o°C 
to 70°C. 


TEXAS 


INSTRUM ENTS 


NC 


JOR N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


Vccl 4ayY 4A 2E2 2£1 3A 3Y VcCc3 


Vcc2 1v 1A 1E1 1E2 


positive logic: Y = A-E1-E2 





schematic (each driver) 


Vcc3 Vcc2 


Vcci 









TO OTHER 
DRIVERS 


OUTPUT 
Y 


TO OTHER 
DRIVERS 





ORPORATE 


POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 





7-21 





TYPE SN75355 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) 6 6 ww wk ee ek ee et we ee |= 6 6UOEV tO TV 
Supply voltage rangeofVCC2  . «ww ww ee et te te tee te ee ew ee OE V to 19V 
Supply voltage range of VCcC3 Bede ok Re Bowe ge Se ot Sa See aw ee Be we, eo ee a ee ws SOE TOTS 


Input voltage 3 
Inter-input voltage (see Note 2) 


5.5V 
5.5V 


Continuous total dissipation at (or below) 25° C fies -air panyperature (see Note 3): J ‘packnae ~ «= « » 1025 mW 

N package . .. . 1150 mW 
Operating free-air temperature range... ww ee ee ee ee ee ee ee ee ee ee OPC tO 70°C 
Storage temperature range .. . SS oto cih at nae Bh cas cus <e- de Sore: 4 SB Cte 160°C 


Lead temperature 1/16 inch from case Star 60 conde: J ee 
Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: . Voltage values are with respect to network ground terminal unless otherwise noted. 


1 
2. This rating appliles between any two inputs of any one of the gates. 
3 


300°C 
260°C 


. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves In the Thermal Information section, which 


starts on page 2-1. In the J package, SN75355 chips are glass-mounted. 
recommended operating conditions 


MIN NOM MAX 
Supply voltage VGG%) ac -.6-6 od ss hte he he Qe See Se ee we Se 4.75 5 5.25 


Supply voltage, VCC2 «6 ee eee ee he te ee te ee 4.75 15 18 
Supply voltage, Vcc3 . . te oe PSS ae a “Vega I8 18 
Voltage difference between cuaply voltages: Veos-Veer ae oiet Gs the a Pa oe, Yee 0 3 4 
Operating free-air temperature, TA .... . ‘ gov hee i-vetethe tax les Gtemgtog 0 70 


UNIT 


o<< 
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TYPE SN75355 
QUADRUPLE NAND TTL-TO-MOS DRIVF 





electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS 


Veea= Vooa* SV, Vi =O8V, lon = —T00HA |Voog-03 Vega“ 
Vecs=Voo2*3V. Vi, =0.8V, 1oH=—10mA |Vcc2-12 Vec2-08 
Veoa= Voz, Vin =08V, lon=—10mA |Voc2-23_Vecr-18 


Vok: Output clamp voltage Vi, =OV, lOH = 20mA Vec2t1.5 
tnput current at 
ly : ' V,=5.5V mA 
maximum input voltage 
| High-level input current Vy=2.4V eA inpOte A 
= cise an E1 and E2 inputs 
aphasia ee wie | Ainputs | 


Supply current from Vccy, 






MIN typt 


= 
> 
x 
c 
< 
A 






















VOH High-level! output voltage 








VOL Low-level output voltage 











1CC1(H) 





all outputs high 
Vcc1 = 5.25 V, Voc2=15V, 


Supply current from V ' 
pply curr CC2 Vcoc3= 18 V, All inputs at 0 V, -3 —4.5 


CC2(H) ai outputs high 


No load 
Supply current from Vcc3, 
CC3(H) all outputs high 


Supply current from Vcc, 


a 
> 







Vcoc3 = 18 V, All inputs at 5 V, 
No load 


Supply current from Vcc2, 





I 
CC2(L) all outputs low 


Supply current from Vcc3, 
ICC3(L) 


W 
ra) 
b 
~ 
re 
> 


all outputs low 







Supply current from Vcc, 
al! outputs high 








Vcc = 5.25 V, Vcec2= 18 V, 
Vcec3 =18V, All inputs atOV, 
No load 


1cC2(H) 







Supply current from Vcc3, 
ICC3(H) 


2 | 
> 


all outputs high 














Supply current from Vcc, 
standby condition 







Vec1=0V, Vcco2=18V, 
Vcoc3 = 18 V, All inputs at 5 V, 
No load 


Icc2(s) 







Supply current from Vcc3, 


1 
CC3(S) standby condition 


ee 
> 








Tail typical values are at Voc, = 5 V, Voc2 = 15 V, Vec3 = 18 V, and Ta = 25°C, except for Vo}, for which Vec2 and Vcc3 are as stated 
under test conditions. 


switching characteristics, Vcc1 = 5 V, Vcc2 = 12 V, Vcc3 = 15 V, TA = 25°C 


PARAMETER | TEST CONDITIONS 
tOoLH Delay time, low-to-high-level output _ 


tpHL Delay time, high-to-lowevel output 










UN 


MIN TYP MAX 












= 
io] 
NY 
fee) 


— 
_ 
= 
~ 








‘time, : C_ = 200pF, 
tTLH Transition time, low-to-high-level output Rp = 242 
tTHL Transition time, high-to4ow-level output = Figure 1 ee 


tpLH Propagation delay time, low-to-high-level output 
tPHL Propagation delay time, high-totow-evel output 






= oO 


NO 
pS 
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TYPE SN75355 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION 


SV I8V 12V 


INPUT i Vec1 Ycc3 Voc | 


PULSE 








R 
‘Gren mip: - outer ! ! ! 
| | c 
(See Note B} 
2.4V ie yf AONE _J lh 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoye © 50 &. 
B. Cy, includes probe and jig capacitance. . 
‘FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL CHARACTERISTICS 








| TOTAL DISSIPATION TOTAL DISSIPATION 
| 1 (ALL FOUR DRIVERS) (ALL FOUR DRIVERS) 
VS VS 
FREQUENCY FREQUENCY 
a ene [voor =5V TOM 
pee ees ra BAU 
1100 1100 kVCC3=18V ; 
1000 > 1000 RD = 242 ANAL LUT 
2 9 Input: 3-volt square wave E : Input: S-volt Seale Wave A 
; 900 (50% d r 900 (50% duty cycle) 
c 6 duty cycle) c 
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I el [100 
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FIGURE 2 FIGURE 3 
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7-24 TEXAS INSTRUM ENTS 


CORPORA 
POST OFFICE BOX 8012 ¢ DALLAS, TEXAS 75222 


TYPE SN75357 
INTERFACE QUADRUPLE TTL-TO-MOS DRIVER 
CIRCUITS WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 7712563, JULY 1977 





MOS MEMORY INTERFACE 


J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 
® Quadruple Inverting TTL-to-MOS Drivers 


e 3-State Outputs 
e CMOS Applications 
e High-Speed Switching 


e Very Low Transient Current During 
Switching 


e Separate Address and Enable/Disable 
Inputs for Each Driver 


© Vcc2 Variable Over Wide Range...5V 
to 13.2 V 


description 


The SN75357 is a monolithic quadruple TTL-to-MOS 
driver and interface circuit with three-state outputs. 
The device accepts standard TTL and DTL input 
signals and creates output levels suitable for driving 
MOS devices. 





NC—No internal connection 


Each driver output may be disabled to the high- schematics of inputs and outputs 
impedance state by taking the C input high to allow 
multiple drivers to be connected to the same bus line 
for selective enable operation. The SN75357 is 
designed such that the output disable times are 
shorter than the output enable times to minimize the 
possibility that two outputs will attempt to take a 
common bus line to opposite logic levels. 





The device has very low transient supply current OUTPUT 
during switching. It also features a minimum high- 
level output voltage of Vcc? -—1.6 volts, and a 
maximum low-level output voltage of 1.3 volts. 





The SN75357 is characterized for operation from 0°C 
to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) Bes Sate Sy > he 7S. Gs. Gp he Sy ee oe Me, oe ce en ae ae: SRE Nt V 
Supply voltage range of VcCQ sw we tt te tw we ws “OSV to 15 V 
NUE WOllad@.> =; eo er ee ee a Se ee we A, a eS SS 5.5V 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2): Jpackage .... . 1025mW 

Npackage ..... 1150mW 
Operating free-air temperature range . . 2... eee ee ee ee ee ee ee ew ee ee) 6OPC tO 70°C 
Storage temperature range . . . 1. ew ee ew ee ww ee ew ee tk ee . . . . —65°C to 150°C 
Lead temperature 1/16 inch from case for GO seconds: Jpackage ....-.....- 2. e. 2.4. + 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . .....- ee ew ee ee we ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 2-1. In the J package, SN75257 chips are giass-mounted, 


TEXAS INSTRUMENTS | 1-25 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 





recommended operating conditions 


MIN NOM MAX UNIT 
4.75 5 5.25 V 


Supply voltage, VCC1 .« - ee ee et ee ee ee ee 
Supply voltage, VCC2 «6 6 ee ee ee ee ee ee 4.75 12 13.2 ~ 
Operating free-air temperature, TA. - 6 ee ee ee ee ee ee ee 0 70 C 


electrical characteristics over recommended ranges of VcC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt AX |UNIT 


Voc1=4.75V, Vcec2=108V, | lo=-50HA | Voca—1.6 Voc2-1.2 
pto==10mA | Vcc2-2.7_Vec2-2.4 


A inputs at0.8V, C inputsat08 V, 


Vec1 = 4.75 V, Vec2 = 108 V, A inputs at 2V, 
Cinputs=O8V, IQ =10mA 







< 





















< 


High-level output voltage 











< 





Low-level output voltage 





! 
eo) e) 
—- <= 







Input current at 
P ‘ , =5.5V 
maximum input voltage 


High-level input current 




















































He bowelevel Coa Vy} =0.4V mA 
input current 

lass Off-state output current, Veci =5V, Vcc2=12V, S80 
high-level voltage applied A inputs atO V, Cinputsat2.4V, Vo=12V 

7 Off-state output current, | Vcc1=5V, Voc2=12V, p80 ua | 
low-level voltage applied A inputs at 2.4V, Cinputsat24V, Vo=0V 

eo eng cy 
all outputs high Vcci = 5.26 V, Vcc2 = 13.2 V, 

ieeatii Supply current from Vcc2,| All inputsatOV, No load Se 
all outputs high 

ou sae Cy 
all outputs low Vec1 = 5.25 V, Vcc2 = 13.2 V, 

ices Supply current from Vcc2,| A inputs at 5 V, Cc inputs at OV, No load cc 
all outputs low 

anes Supply current from Vcc1,| Vcec1=5.25V, Vcec2=13.2V, par 38) ma 
all outputs off A inputs at 5 V, C inputs at 5 V, No load 

ecto Supply current from Voc7,} Vcc = 5.25 V, Vcc2 = 13.2 V, S88 ma 
all outputs off A input at OV, C inputs at 5 V, No load 

tees) Supply current from Vcco, Vee) =5.25V, Vcc2 = 13.2 V, mae 
all outputs off A inputs at 5 V, C inputs at 5 V, No load 





Tall typical values are at Voc, = 5 V, Veco = 12 V, and Ta = 25 C except for Voy for which Voc, and Veco are as stated under test 
conditions. ; 





7-26 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE $N75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 





switching characteristics, Vcc1 = 5 V, Vcc2 = 12 V, Ta = 25°C 


tPLH Propagation delay time, low-to-high-level output 


C1 = 250 pF, 








PARAMETER MEASUREMENT INFORMATION 


















5V 12V 

C vcer Vcc2 
OUTPUT 

(See Note A) , 
l CL 
G 
=P Tamas _I | (See Note B) 
A ~ - 
INPUT 





FIGURE 1—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tp.y. tpHL. tTLH- tTHL 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zo,,4 =50 2. 
B. Cy includes probe and jig capacitance. 
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TEXAS INSTRUMENTS 7-27 


INCORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 12V 









PULSE 
GENERATOR 
(See Note A) 







OUTPUT 
PULSE (See Note C) 
GENERATOR L 
(See Note A) j < | (See Note B) 


A = = 


INPUT 












3V 
A INPUT 
a : 
————— 3V 
C INPUT 
{ l OV 


OUTPUT 


FIGURE 2—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpzy AND tp2._ 


NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz for A input, 2 MHz for C input, Zoy7 = 50 22. 
B. C, includes probe and jig capacitance. 
C, Waveforms are monitored on an oscilloscope with the following characteristics: tp < 5 ns, Ri, 2 1 MYL. 
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7-28 TEXAS INSTRUMENTS 


NCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TYPE SN75357 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 













c 
INPUT 5V 12V 3V 
PULSE Vcc1 Veco. INPUT 
GENERATOR | 





(See Note A) 
OUTPUT 


CL —e}— tpHz 


(See Note 8) 


—-—-———— —o0v 


J... __-—_-—-—v 
90% a 






OUTPUT 


FIGURE 3-—-TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpyz 


sOV 


INPUT 5V 12 V 12 V 











PULSE 
GENERATOR 
(See Note A) 





s12V 







OUTPUT 





2.4V 











Fae ee VOL 
FIGURE 4—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tp, z 
i 
ae CC2 
a 12V INPUT 
Vee Vcc2 | 
PULSE 







OUTPUT 
(OPEN) 


i 
l 
= SUPPLY 
CURRENT 





GENERATOR 
(See Note A) 






Vce2m(LH) lec2m(HL) 


Ioc2(L) 
TO 30THER = 
A INPUTS 


—— — — !CC2(H) 
FIGURE 5—TEST CIRCUIT AND WAVEFORMS FOR TRANSIENT SUPPLY CURRENT, ALL 4 DRIVERS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; = 50 2. 
B. C, includes probe and jig capacitance, 
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TEXAS INSTRUM ENTS 7-29 


INCORPORATE 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


INTERFACE TYPE SN75361A 
CIRCUITS DUAL NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712054, SEPTEMBER 1973—REVISED APRIL 1977 





MOS MEMORY INTERFACE JG ORP 
© Dual Positive-Logic NAND TTL-to-MOS Driver cee TOP VIEW) 
® Versatile Interface Circuit for Use between 


TTL and High-Current, High-Voltage Systems | Vec1 1Y 2Y Vcc2 
e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e TTL and DTL Compatible Diode-Clamped Inputs 

e Operates from Standard Bipolar and MOS 
Supply Voltages 

e High-Speed Switching 

e Transient Overdrive Minimizes Power Dissipation ee 


e Low Standby Power Dissipation 


positive logic: Y = AE 





description 


The SN75361A is a monolithic integrated dual TTL-to-MOS driver and interface circuit. The device accepts standard 
TTL and DTL input signals and provides high-current and high-voltage output levels suitable for driving MOS circuits. 
Specifically, it may be used to drive address, control, and timing inputs for several types of MOS RAMs including the 
TMS 1103 and TMS 4062. 


The SN75361A operates from the TTL 5-volt supply and the MOS Vss supply in many applications. This device has 
7 been optimized for operation with Vcc? supply voltage from 16 volts to 20 volts; however, it is designed so as to be 


useable over a much wider range of Vcc2. 


The SN75361A is characterized for operation from O°C to 70°C. 


schematic (each driver) 


Vcc1 Vcc2 






TO OTHER 
DRIVER 


INPUT A oe 


ENABLE E 






TO OTHER 
DRIVERS 
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7-30 TEXAS INSTRUMENTS 


NCORPORATED 
POST OFFICE BOX 5012 © DALLAS, TEXAS 75222 


TYPE SN75361A 
DUAL NAND TIL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc, (seeNote1) 2. 2. 6. ee ee ee ee ee HOE V HOT V 


Supply voltage range of Vcc? 5 Nye Ee. Sa ae a ES RB, ee ewe a See SOV Zo 
Inputvoltage ... gis, last sin. Tass vrata Jee eek lens Ui, Bec ee rae t BS ee Bn ce Ge. so ie > Pe 
Inter-input voltage (see Note 2) 8 gate Gilg a5 ce.. te. Sh ee fe Ge 
Continuous total dissipation at (or helowi 25° C tee: -air Meriaeriie ieee Note 3): 

JG package: = et Se A aw Sw ee a a ee BAS 

Ppackage ...... Bes he Ga ee Mie Bo he OE Ee ee ER SE eS Se le eR . NOOO TW 
Operating freer temperature range ike Be tie een whe she Sehr oS “the eh we Re ws eh a er SO tO 706 
Storage temperature range .. . Ce ee ee ee we e)~6=65°C to 150°C 
Lead temperature 1/16 inch from case ator 60 gaconde: JG sackade:. be leat at A eae we eae A Se ee SBOOEG 
Lead temperature 1/16 inch from case for 10 seconds: Ppackage . . . . 1 1 1 eee ee ee es 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between the A input of either driver and the common E input. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
Starts on page 2-1. in the JG package, SN75361A chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 








Supply voltage, VCE: a: oa) kw ws ae eae @. He Be hee Sw ea HS Ve h- 4.75 5 5.25 V 

Supply voltage, VCC2 6g wk a ee ee eee we ewe ee w)647B 620 24 V 

Operating free-air temperature, TA. ww we ee ek 0 70 °C 
TEXAS INSTRUMENTS 7~31 


POST OFFICE BOX 5012 © DALLAS, TEXAS 75222 





TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 





electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) , 


MIN tYPt MAX 

[Vin Highevel inputvoltage SSC~sSCSCSSSSSC“‘“‘“‘;‘“‘;~C*” 

[Vin _tovelevel inputvoltage | 

Vik !nputclampvoltage NE I2MA 

VOH High-level output voltage Vec2—' Vec2—0.7 
Wit =08V, __lon=—10mA|Vec2-23 Voc2-18 


Vec2 = 15 V to 24V, Vip =2V, 
lot =40mA 
VoK Output clamp voltage Vv; =0V, 10H = 20mA 


I} Input current at maximum input voltage V;2=5.5V 

































VOL Low-level output voltage 













< 

x 

=la 
& c 
> <| < 1<[ < [<[<[<][2 
= 











NH High-level input current V)=2.4V ae 
NL Low-level input current Vv, =0.4V Snes 





Supply current from Vcoc}j, 
both outputs high 
Supply current from Vcoco, 


1 All inputs at 0 V, No load 
cc2(H) both outputs high : 


Vcec1= 5.25 V, Voc2= 24V, 


1cc1(H) 


Supply current from Vcocj, 


V =§.25V, Vv =24V, 
both outputs low cc1 CC2 


leci(Lt) 


Supply current from Vccoa, 
both outputs low 

Supply current from Vcc, Vceci =0V, Vcec2= 24V, 
standby condition All inputs at5 V, No toad 


ICc2(L) All inputs at 5 V, No load 7 13 





Icc2(s) 





TAI typical values are at Vec1 =5 V, Vec2 = 20 V, and Ta = 25°C, 


switching characteristics, Vcc1 =5 V, Vec2=20V, Ta =25°C 


PARAMETER TEST CONDITIONS MIN 
tpLH Delay time, low-to-high-level output 
tpoHL _ Delay time, high-to-low-level output 


tTLH __ Transition time, low-to-high-level output - Rar a 
trHL __ Transition time, high-to-low-level output Se Figure 1 


tPLH Propagation delay time, low-to-high-leve! output 
tPHL Propagation delay time, high-to-low-level output 
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NOTES: 


TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 





PARAMETER MEASUREMENT INFORMATION 


5V 20 V 
INPUT | Vcc1 Vcc2 










PULSE 
GENERATOR 
(See Note A) = ® OUTPUT 
CL 
(See Note B) 
24V | GND j 
TEST CIRCUIT 


<10 ns —-———+ j>-———»}— <10 ns 


VOH 





OUTPUT 


VOLTAGE WAVEFORMS 


A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt © 50 2. 
B. C includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 





HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE 
Vs VS 
OUTPUT CURRENT OUTPUT CURRENT 
Vec2 
> > 
ft cs | 
8 . 
6 6 
> Vcc2-1 es : = 
a a. 
3 iN Vill 3 
© Vec2-1.5 = Oo 
3 ie 3 
2 [T [ies Z 
@ Vcc2—2.0 3 
I a 
4 
: — tlh Hill il ; 
Vcc2-3.0 
—0.01 —0.1 -1 —10 —100 
loH—High-Level Output Current-mA lo_—Low-Level Output Current—mA 


FIGURE 2 FIGURE 3 


TOTAL DISSIPATION 


(BOTH DRIVERS) 
vs 





VOLTAGE TRANSFER CHARACTERISTICS FREQUENCY 
Vcoc1 =5V 
Vcc2=20V 
Input: 3-volt square wave 
(50% duty cycle) 
7 z 
ch E 
s | 
$ 5 
5 5 
y E 
Q V 
t as OW AN Zor = 100 oF 
: acre A 
Lt aa “tt 
eee all 
Stel 
0.1 0.71 7 10 
Vi—Input Voltage—V f—Frequency—MHz 
FIGURE 4 FIGURE 5 
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TYPE SN75361A 


DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
FREE-AIR TEMPERATURE 


rc 
= 






5 A ED ES OS PS 
Cees Sea eee fy 
ea TT Tf ataaebor [| + 
oe 2 25 a ee SE) Pe <s = 
it on 1 

» 

8 & 20 8 & 
26 a2 
a 8 15 
es 23 
+ 2 2 
xz 10 TE 
36 iz 
- - & 

5 Vcc2 220 V 

Rp = 102 
0 See Figure 1 
0 10 20 30 40 50 & 70 80 0 
Ta—Free-Air Temperature—C 
FIGURE 6 


PROPAGATION DELAY TIME, 


LOW-TO-HIGH-LEVEL OUTPUT 
vs 


Vcc2 SUPPLY VOLTAGE 


\ 

i 
E 
x 





tp_H—Propagation Delay Time, 
Low-to-High-Level Output—ns 
tpHL—Propagation Delay Time, 
High-to-Low-Level Output—ns 









Ta =25°C 
See Figure 1 


ERRENANE 
Reais 





Vcc2—Supply Voltage—V 
FIGURE 8 


PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT 
vs 
LOAD CAPACITANCE 


tPpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 
tpHt—Propagation Detay Time, 
High-to-Low-Level Output—ns 





0 100 200 300 400 5600 600 0 
CL—Load Capacitance—pF 
FIGURE 10 
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PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 


FREE-AIR TEMPERATURE 


CL = 390 pF 


CR Geet Gees ees eee ee 
| eet 
ee EE ne ee eee ee 


Rp = 102 
See Figure 1 


10 20 30 40 50 60 70 80 
Ta—Free-Air Temperature—°C 
FIGURE 7 


PROPAGATION DELAY TIME, 
HIGH-TO-LOW-LEVEL OUTPUT 
vs 


Vcc2 SUPPLY VOLTAGE 





Vcc2-Supply Voltage—V 
FIGURE 9 


PROPAGATION DELAY TIME, 


HIGH-TO-LOW-LEVEL OUTPUT 
vs 


LOAD CAPACITANCE 





100 200 300 400 5600 600 
CL~Load Capacitance—pF 


FIGURE 11 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 
















Vcc2 Vcc 
Y A 





Vcc Vcec2 


A 











Y 


















































Bal 
ei SN75361A TMs 4062, WE | SN75361A =i 
VV k 5 package 
INPUTS (1% packages) Y CLOCK MOS RAM a 2 (5 packages) INPUTS 

<4 

i 
CHIP SELECT 

FIGURE 12—INTERCONNECTION OF SN75361A DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM. 
= 19.5 V 16.7 V 5V 
Vcc1 Vcc2 VBB Vcc2 Vcc1 
A Y DATA IN Ao A 
5 
PRECHARGE .™ 
] 
TTL SN75361A fa SN75361A TTL 
103 MOS RAM 
INPUTS (2 packages) ws 3 (5 packages) INPUTS 

y CHIP c , 

ENABLE QO: 

i] 

< 1 
READ/WRITE 

FIGURE 13-INTERCONNECTION OF SN75361A DEVICES WITH ‘1103-TYPE SILICON-GATE MOS RAM 
47. 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 


TYPICAL APPLICATION DATA 


5V 










Vcci Vcc2 















A 






SN75361A 
(% package) Y 





TTL 


INPUTS CHIP SELECT 


-3V 


7001 
MOS RAM 


15.7 V 8V 5V 


SILICON 
DIODE 






SN75361A 


Y (6 packages) We 


INPUTS 


FIGURE 14—-INTERCONNECTION OF SN75361A DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM, 


eee 


NOTE: Rp © 10 2 to 30 2 (optional). 


FIGURE 15—USE OF DAMPING RESISTOR TO REDUCE OR 
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN 
CERTAIN SN75361A APPLICATIONS 





Applications using SN75361A as interface devices 
between TTL inputs and the address, control, and 
timing inputs for three types of MOS RAMs are 
shown in Figures 12, 13, and 14. A silicon diode is 
used in Figures 13 and 14 to increase the SN75361A 
high-level output voltage to obtain the desired high- 
level input voltage required by these MOS RAMs. An 
extra power supply could be used in place of the 
diode. 


Figures 12, 13,and 14 show the use of the SN75361A 
over a wide range of Vcc? supply voltages. The 

- device may even be used as a TTL gate, if desired, by 
connecting Vcc? to 5 volts. 


The fast switching speeds of this device may produce 
undesirable output transient overshoot because of 
load or wiring inductance. A small series damping 
resistor may be used to reduce or eliminate this 
output transient overshoot. The optimum value of 
the damping resistor to use depends on the specific 
load characteristics and switching speed. A typical 
value would be between 1092 and 3022. See 
Figure 15. 
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TYPE SN75361A 
DUAL NAND TTL-TO-MOS DRIVER 





THERMAL INFORMATION 
power dissipation precautions 


Significant power may be dissipated in the SN75361A driver when charging and discharging high-capacitance loads over 
a wide voltage range at high frequencies, Figure 5 shows the power dissipated in a typical SN75361A as a function of 
load capacitance and frequency. Average power dissipated by this driver can be broken into three components: 


PT(AV) = Poc(Av) + Pc(Av) + Ps(Av) 


where Ppc(Av) is the steady-state power dissipation with the output high or low, PC(A\) is the power level during 
charging or discharging of the load capacitance, and Ps(av) is the power dissipation during switching between the low 
and high levels. None of these include energy transferred to the load and all are averaged over a full cycle. 


The power components per driver channei are: tHL —fo-—+} 


ty tppyt 





| 
i 
| 
! 
Pc(Av) ~ C Vc2 f 
| 


| 
| 
| 
htt} &— tH ——, 
3 _ PLHtLH*PHLtHL 
S(AV) © Sp ————— 


: ; : FIGURE 16—OUTPUT VOLTAGE WAVEFORM 
where the times are as defined in Figure 16. 


PL, PH, PLH, and pH are the respective instantaneous levels of power dissipation and C is load capacitance. 
The SN75361A is so designed that Ps is a negligible portion of P7 in most applications. Except at very high 


power dissipation contributions from both channels are then added together to obtain total device power. 


frequencies, tL + ty >>tLH +tHL so that Ps can be neglected. Figure 5 for no load demonstrates this point. The 


The following example illustrates this power calculation technique. Assume both channels are operating identically with 
C = 200 pF, f = 2 MHz, Vcc1 =5 V, Vec2= 20 V, and duty cycle = 60% outputs high (ty/T = 0.6). Also, assume 
VOH = 19.3 V, VoL = 0.1 V, Ps is negligible, and that the current from Vcc? is negligible when the output is high. 


On a per-channel basis using data sheet values: 


2mA OmA 16 mA 7mA 
(5 V) (224) + (2ov (24) (0.6) + 1(5 V) ( 5 ) + (20V) ae (0.4) 





PDC(AV) 


PoC(AV) = 47 mW per channel 
Pc(ay) © (200 pF) (19.2 V)? (2 MHz) 
PC(AV) ~ 148 mW per channel. 


For the total device dissipation of the two channels: 


Pr(Av) © 2 (47 + 148) 
PT(AV) ~ 390 mW typical for total package. 
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INTERFACE TYPE SN75363 
CIRCUITS DUAL POSITIVE-AND TTL-TO-MOS DRIVER 


BULLETIN NO. OL-S 7712359, FEBRUARY 1976 — REVISED APRIL 1977 





MOS MEMORY INTERFACE 
e Versatile Interface Circuit for Use 
between TTL and High-Current, JORN 
High-Voltage Systems | DUAL-IN-LINE PACKAGE (TOP VIEW) 
e Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Operates from Standard Bipolar and 
MOS Supply Voltages 









1¥ 


Vcc1 Vcc3 


e High-Speed Switching 
e TTL- and DTL-Compatible Inputs 


e Separate Driver Address Inputs with 
Common Strobe 


e Vcc2 Supply Voltage Variable 
Over Wide Range 


e Vcc3 Supply Voltage Pin Available 


@ VcCC3 Pin can be Connected to VCC2 Pin 
in Some Applications 


e Damping Resistor Eliminates Undesired 
Output Transient Overshoot 


Positive logic: Y = AE 


NC—No internal connection. 


e Transient Overdrive Improves Fal! Time 


description 


The SN75363 is a monolithic dual TTL-to-MOS driver and interface circuit. The device accepts standard TTL and DTL 
input signals and provides high-current high-voltage output Jevels suitable for driving MOS circuits. Specifically, it may 
be used to drive the chip-enable clock input of the TMS4030 MOS RAM and the address, control, and timing inputs for 
several other types of MOS RAMs. 

The SN75363 operates from the TTL 5-volt supply and the ‘MOS Vss and Vpp supplies. This device has been 
optimized for operation with VCC2 supply voltage from 11 volts to 15 volts, and with nominal Vcc3 supply voltage 
from 3 to 4 volts higher than VCC2. In some applications the VCC3 power supply can be eliminated by connecting the 
Vcc3 pin to the VCC2 pin. 


A small series damping resistor has been included in the design to eliminate undesired output transient overshoot due to 
load or wiring inductance. 


The SN75363 is characterized for operation from O°C to 70°C. 
schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS 
VCC3 


VcCc2 


OUTPUT 


Reg = 4k82 nominal for A inputs 
Req = 2 k2 nominal for E input 
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TYPE SN75363 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) ge ote: AE Rh RR Rae: ae ca A Wh ak te cy. US AO V 
Supply voltage range of Vcc2 ww wk kk ke tt tt tw tt tw tw tl tlt wt wl ww el ew AOSV tO 16 V 
Supply voltage range of Vcc3 BS Be ecco ca We Bee at ee Be a ee Wo en ee SOB VIO IS -V 
INDULVOILANG: 6. kG Wi de “elas as BCR oe Pee es es A ‘ i a ee Ee te LO VV 


Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage --.-.- . 1025mW 
Npackage .... . 1150 mW 


Operating free-air temperature range... 6 we we ee et eee ew tw we ew et ew we «OC to 70°C 
Storage temperature range 2. 6 we ee ee ew ee ee te we ee et ee ew ee e)})~6 BEPC to 150°C 
Lead temperature 1/16 inch from case for G0 seconds: Jpackage . ... 2 ee ew we ew ew ee) 68300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . .. 1... 0 1 ee ee ee ww e)~=©6260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75363 chips are glass-mounted. 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply Voltage, VCC1 «a oe ee we Oe a ww We SEE Bw 4.75 5 525 V 
supply voltage, VOC: 2. 6-5 <6) as eo oe Geo i eee ee Oe ee we et 475 12 15 V 
Supply voltage, VCC3 «wwe we ew et te te ee te - Vec2 15 18 V 
Voltage difference between supply voltages: Vcc3-VCC2  . «se ee ee 0 3 4 V 
Operating free-air temperature, TA . 1 2. 1 6 ee ee et ee te ww el 0 70 °C 


electrical characteristics over recommended ranges of Vcc1, VCC2, VCC3, and 
operating free-air temperature (unless otherwise noted) 


MIN _TvPT___ MAX [UNIT 
Vin High-level input volta aaa I (OT. SE ROPER (C2) 
P Vin towlevelinputvotae | OCSCSC—CSYY ST CSC—~«t YT 
Vou High-level output voltage = i. 









< 






















< 


Vec2t3 V2 Vcec3. Vip =2V, 1IOH = —100 HAIVec2—03 Vec2—0.15 
Vec2=Vcc3, VIH=2V. loH = —5OuA Vcc2-1 Vec2-0.7 


V =108V, V =10.8V,Vi, =0.8V, 
Input current at 
\ i : Vv; =5.5V mA 
maximum input voltage 
4 Hightevel input current LA | ye oay 9] wn 
IL i . 


: re input_| “! 
I Low-level input current Seen Vv, 7=0.4V ma | 


Supply current from Vcc1, Voco175.26V, Vec2"12V, Voc3=12V, 
both outputs low All inputs atO0 V, No load 

Supply current from Vcca, 

both outputs low 

S tf V . 


7 11 

both outputs low 
17 25 
8 —1.2 




















Icc1(L) 


Veci =5V, Vcoc2=15V, Voc3 = 18V, 


ICC2(L) 


ICC3(L) 





1CC1(H) 









Vec1 =5V, Vec2=15V, Voc3=18V, 


1CC2(H) 


Supply current from Vcc1, Vec1=5.25V, Vec2=12V, Vecg=12V, 
both outputs high All inputs at5 V, No load 


Supply current from Vcoc2, 
both outputs high 

TAIl typical values are at Vec1 "5 V, Vec2 = 12 V, Vec3 = 15 V, and T, = 25°C except for Vou for which Veco and Vcoc3 are as stated 

under test conditions. 








Supply current from Vcc3, 
both outputs high 






1CC3(H) Allinputs at5 V, No load 
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| | TYPE SN75363 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 





switching characteristics, Vcc1 = 5 V, Vcc2 = 12 V, Vec3 = 15 V, Ta =25 C 


PARAMETER TEST CONDITIONS a - MAX 
toLH Delay time, low-to-higheve! output ae aes ee 


tpoHL Delay time, high-to-low-level output 

tTLH Transition time, low-to-high-level output 

tTHL Transition time, high-toJow-level output 

tpl} Propagation delay time, low-to-high-level output 
tpHL_L Propagation delay time, high-to-ow-level output 



























Ci = 300 pF, 
See Figure 1 
























PARAMETER MEASUREMENT INFORMATION 


5V 12V 15V 






inpuT [Vec1 Vec2 Vcc3 





PULSE 
GENERATOR 
(See Note A) 









OUTPUT 







CL 


24V | GND T (See Note B) 


TEST CIRCUIT 





INPUT 





je TH 
| | Von 






OUTPUT 


VOLTAGE WAVE FORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, 
Zout © 50 &. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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TYPE SN75363 
DUAL POSITIVE-AND TTL-TO-MOS DRIVER 





TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 





(BOTH DRIVERS) SWITCHING TIME 
VS VS 
FREQUENCY LOAD CAPACITANCE 
Vcec1=5V 
Vec2=12V 
Vcc3 = 15 V 
Input: 3 V square wave 
= (50% duty cycle) La 
F T 
| 
s E 
a e 
2 = 
2 £ 
a 2 
| om 
& A 
0.1 02 04 0.7 1 2 4 7 10 0 100 200 300 400 500 600 700 800 900 1000 
f—Frequency—MHz Ci.—Load Capacitance—pF 
FIGURE 2 FIGURE 3 


TYPICAL APPLICATION DATA 
Vcec=5V VeBp=-3V 
Veco3= 15 V 


crn tt 


ENABLE 


_ _ 





Vec2 = Vop = 12 V 


TMS4030'S 
ACTIVATED BY 
CHIP ENABLE 2 


FIGURE 4—SN75363 DRIVING TMS4030 MEMORIES 
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INTERFACE TYPE SN75364 
CIRCUITS DUAL MOS DRIVER 


BULLETIN NO. DL-S 7712373, APRIL 1976—REVISED APRIL 1977 





MOS MEMORY INTERFACE 


e Dual Inverting MOS Driver ® VCC Pull-up Supply Voltage Pin Available 
e Versatile Interface Circuit for Use Between ® VcC1 Pin Can Be Connected to V¢c2 Pin 
TTL Levels and Level-Shifted High-Current, in Some Applications 
High-Voltage Systems e Operates from Standard Bipolar and/or 
e Inputs May Be Level-Shifted by Use of a MOS Supply Voltages 
Current Source or Capacitive Coupling or © High-Speed Switching 


Driven Directly by a Voltage Source 
e Transient Overdrive Minimizes Power 


e Capable of Driving High-Capacitance Loads Dissipation 
e Compatible with Many Popular MOS RAMs e Low Standby Power Dissipation 
and MOS Shift Registers 
JG OR P 
e Vcc2 Supply Voltage Variable over Wide Range DUAL-IN-LINE PACKAGE (TOP VIEW) 


to 22 Volts Maximum with Respect to VEE 
description 


The SN75364 is a monolithic dual MOS driver and 
interface circuit that operates with either current- 
source or voltage-source input signals. The device 
accepts appropriate level-shifted input signals from 
TTL or other logic systems and provides high-current 
and high-voltage output levels suitable for driving 
MOS circuits. Specifically, it may be used to drive 
address, control, and/or timing inputs for several 
types of MOS RAMs and MOS shift registers. 


The SN75364 operates from standard MOS and/or 
bipolar supplies in most applications. This device has 


been optimized for operation with Vcc? supply 
voltage from 12 volts to 20 volts positive with respect 
to VEE, and with nominal Vcc71 supply voltage from 
3 volts to 4 volts more positive than VcC2. However, 
it is designed so as to be useable over a much wider 





NC—No internal connection 





range of Vcci and Vcc2. In some applications the schematic (each driver) 
VCC1 power supply can be eliminated by connecting 
the Vcc1 pin to the VCc2 pin. Vec1 Vcec2 





Inputs of the SN75364 are referenced to the VEE 
terminal and contain a series current-limiting resistor. 
The device will operate with either positive current 
input signals or voltage input signals that are positive 
with respect to VEE. In many applications the VEE 
terminal is connected to the MOS Vpp supply of 
—12 volts to —15 volts with the inputs to be driven 
from TTL levels or other positive voltage levels. The INPUT 
required negative-level shifting may be done with an - 
external p-n-p transistor current source or by use of 
capacitive coupling and appropriate input voltage 
pulse characteristics. 


OUTPUT 


VEE 
The SN75364 is characterized for operation from O°C 
to 70°C. 
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TYPE SN75364 
DUAL MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) —0.5V to 30 V 


Supply voltage range of Vcc2 —0.5V to 22 V 
Input voltage a yh ta ie, te ke ee le, 20 V 
Positive voltage at any input with respect to VC¢1» be ie Ge oe Yer ag. ede 0.5V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

JG package . 825 mW 

P package . St. lt Pac ie- 1000 mW 
Operating free-air temperature range O°C to 70°C 
Storage temperature range oy Me ct Wan we” Gye Sa aay —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: JG package 300°C 
Lead temperature 1/16 inch from case for 10 seconds: P package 260 C 


NOTES: 1. Voltage values are with respect to the Ver terminal unless otherwise noted, 


2. For operation above 25 C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the JG package, SN75364 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, Vcc 


, Veco 24 #228 OV 
supply voltage; VOCO* wae: 4 ie, bc a ee ke 4.75 20 22 V 
Voltage difference between supply voltages: Vcci—Vcc2 . «1 ee ee ee 0 4 10 V 
Input voltage gs en Mish Sue, ee BS hs EG Ges Tah NG Ses De, re we ie eles ot, = Se 10 V 
Operating free-air temperature, TA 2. 6 ee ee ee ee ee ee 0 70 «36°C 





definition of input logic levels 






MIN 

| Vint High-level inputvoltage 0 Bt 

Vi towlevel inputvoltage ——SSSCSC~“*~*“‘*S*S*S*S*SC“‘“‘~“*~‘“‘“‘*‘“*S*S*S*S~“S*~CS~<~—~CSSSSCS 
It, High-level input current 


Ij, Low-4evel input current 
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TYPE SN75364 
DUAL MOS DRIVER 





electrical characteristics over recommended ranges of VCC1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


TEST CONDITIONS 
PARAMETER MIN Typt MAX |UNIT 
(See Note 3) 


Vec1=Vec2+3V, Vit=1V, lo =—100 
cc1 = Vcc2 IL OH aida YR ce 


Vec1=Vec2+3V,  'tL=0.7mA, toy = —100KuA 
Vec1=Vec2+3V, Vit=1V, IoH=—-10mA 
Vec1=Vcc2+3V, le =9.7 mA, lon = —10mA 





Vcec2—-1.2 Vec2—0.9 







































VOH High-level output voltage V 
Vcci = Vcc2. Vir=1V, oH =—5OBA 
Ti - — — Vcec2—-1 Vcec2—0.7 
cc1 = Vcc2. Wi = 0.7 MA, ton = —50 uA 
Vec1=Vcc2, Vin =1V,  loy=—10mA 
cc1 = Vcc2 Me OH Vec2~2.3 Veco-1.8 
Low-level output voltage de OL Vv 








Vcoci=15Vto28V, Vip=5V, lot = 40mA 
Vec1=15Vto28V, WWH=8mA, IoL =40mA 


V,=OV, loH =20mA Vec2+1.5| V 


Voor = 15 V0 28V, 1 = 1S mA ee 
i) =8 mA SCV 
i= 0.7 mA 


Vcoci1=10Vt028V, V,=10V 17 Hm 
mA 





Output clamp voltage 













Input voltage 















Viz 5V 


VpaiVv 


iT Input current 


both outputs high 

Supply current from Vcc2, 

Supply current from V : 

Supply current from VccQ, 

both outputs high 

Supply current from Vcc2, 
lec2(H) both outputs high 


TAM typical values are at Vec1 =24 V.Vec2 = 20 V,and Ta =25 Cexcept for Voy for which Vcc, and Veco are as stated under test 
conditions. 
NOTE 3: Many of these parameters are specified independently for either voltage source or current source external forcing functions at the 
inputs. Use the appropriate set of specifications for each application. 














Vec1 = 26V, Vcc2 = 22V, 















Both inputs atO V, No load 








Vec1=28V, Vcec2 = 22V, 











Both inputs at 7 V, No load 





Voect1 =22V, Vec2=22V, 







Both inputs at 0 V, No load 


switching characteristics, Vcc? = 20 V, Ta = 25°C 


Vaasa Voci = 20V 
PARAMETER TEST CONDITIONS cc1 = 24V cc 
MIN TYP MAX | MIN TYP MAX 
1 


toLH Delay time, low-to-high-level output 


toHL Delay time, high-ta-low-tevel output C1 = 390 pF, | 1 9 18 
tTLH Transition time, low-to-high-level output | 8 21 24 | 8B 21 34 | 
Rp =10 2, 
a 
tPLH Propagation delay time, low-to-high-level output 10 34 1 35 58 
8 2 8 2 47 


57 
tpHL _— Propagation delay time, high-to-low-level output 


tTHL ‘Transition time, high-to-low-level output 
See Figure 1 
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TYPE SN75364 
DUAL MOS DRIVER 


PARAMETER MEASUREMENT INFORMATION TYPICAL CHARACTERISTICS 
er aa TOTAL DISSIPATION 
Weer Vee (BOTH sais 
FREQUENCY 













PULSE 
GENERATOR 
(Sea Note A) 


Rp 


OUTPUT 1000 








| 
! 
l 
] 
ae 





; 900. 
L 
oe (See Note B) 
de ah 800 
INPUT : 7 2 700 
TEST CIRCUIT | 
© 600 
<5 ns—a—e] joe} — <5 ns = 
| We gM he ae 6V 8 
90% 20% | 2 5600 
| 8 CL = 400 pF a Us 
INPUT 3V 3Vv O 400 = 
10% oF be -——-—--—. 0.5 js —___»} 4.10% te mY 
| | on o 300 vA 
ho—tPHL —o f—tPLH—o ea 
! i Spee 200 n4 
toni —o—a] | TLH 
1 ——t-tTHe ) | ' ee Load Bh 
(See Note C) I ow 1 ee 
Note C) 
OUTPUT 
0 
ete VoL 0.1 O02 O04 0.7 1 


VOLTAGE WAVEFORMS 
NOTES: A. The pulse generator has the following characteristics: 
PRR = 1 MHz, Zoyt ~ 50 Q. 
B. Cz includes probe and jig capacitance. 
Cc. The high-level reference point is 17 V_ when 
= Vec2 = 20 V- and is 18 V when 


FIGURE 2 


Vect 
Vcci1 = Vec2 + 4 V = 24 V. 
| FIGURE 1—SWITCHING TIMES, EACH DRIVER 


TYPICAL APPLICATION DATA 


+5V +8V 
a te she ey a 
CLOCK 1 


ra jl od, 








6003 
MOS RAM 





TTYL 
INPUTS 








IL 2 


J Ls 





-15V 


NOTES: R1 and R2 = 350 2 to 500 Q. 
Q1 and Q2 are 2N3829 or similar p-n-p transistors, 


FIGURE 3—MOS RAM CLOCK DRIVER SYSTEM WITH P-N-P TRANSITOR CURRENT 
SOURCE USED TO LEVEL-SHIFT TO INPUTS OF SN75364 


f—Frequency—MHz 
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TYPE SN75364 
DUAL MOS DRIVER 





TYPICAL APPLICATION DATA 
+9 V +5 V 










Vss 





Vec1 Vcc2 


CLOCK 1 








TMS 3404 
MOS SHIFT 
REGISTER 





TTL 
INPUTS 


-12V 


FIGURE 4—MOS SHIFT REGISTER CLOCK DRIVER SYSTEM WITH CAPACITIVE 
COUPLING USED TO LEVEL-SHIFT TO INPUTS OF SN75364 


Applications of the SN75364 used as an interface device in 
systems converting TTL signals to negative polarity MOS 
clock signals are shown in Figures 3 and 4. In both applica- 
tions the SN75364 VEE pin is connected to a negative MOS 
supply voltage. The Vcc supply pin may be connected to : 
rae 7 the Vcc2 pin as shown in Figure 4 or connected to a 
separate voltage more positive than VCc2, as shown in 
Figure 3. The SN75364 may be used over a wide range of 


7 
! 
; 
. Rp Vcci and Vcc2 supply voltage. However, for proper 
i | operation, the voltage at the inputs of the SN75364 should 
i not be more positive than the voltage at Vcc. 
| | 
| 
J 





MOS 


Both applications shown require negative level shifting from 
positive voltage levels to the inputs of the SN75364, which 
are referenced to the VEE terminal. A p-n-p transistor 
NOTE: Ro © 10 2 to 30 2 (optional) current source is used to level shift in Figure 3. Resistor R 
sets the current and an open-collector TTL gate is used to 
switch the p-n-p transistor. Figure 4 shows capacitive 
coupling being used to level shift with the SN75361A 
TTL-to-MOS driver used as a low-impedance voltage-source 
driver. The value of coupling capacitor C depends on the 
frequency and characteristics of the signal applied to the 
capacitor. 


FIGURE 5—USE OF DAMPING RESISTOR TO REDUCE OR 
ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN 
CERTAIN SN75364 APPLICATIONS 


The fast switching speeds of the SN75364 may produce 
undersirable output transient overshoot because of load or 
wiring inductance. A small series damping resistor may be 
used to reduce or eliminate this output transient overshoot. 
The optimum value of the damping resistor depends on the 
specific load characteristics and switching speed. A typical 
value would be between 10 2 and 30 22. See Figure 5. 
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INTERFACE 
CIRCUITS 


TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 


BULLETIN NO, DL-S 7712058, SEPTEMBER 1973—REVISED APRIL 1977 


MOS MEMORY INTERFACE 


Quad Positive-Logic NAND TTL-to-MOS Driver 


‘Versatile Interface Circuit for Use between TTL 
and High-Current, High-Voltage Systems 2E2 0 2E1 3A 


Capable of Driving High-Capacitance Loads 
Compatible with Many Popular MOS RAMs 
Designed to be Interchangeable with Intel 3207 


JOR N 


Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


Vcc3 Supply Voltage Pin Available 


Vcc3 Pin Can Be Connected to Vcc? Pin in 
Some Applications 


TTL and DTL Compatible Diode-Clamped Inputs 


Operates from Standard Bipolar and MOS 
Supply Voltages 


Two Common Enable Inputs per Gate-Pair 
High-Speed Switching 
Transient Overdrive Minimizes Power Dissipation 


Low Standby Power Dissipation 


description schematic (each driver) 
The SN75365 is a monolithic integrated quadruple Voc! Vces 
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TTL-to-MOS driver and interface circuit. The device TO OTHER 
accepts standard TTL and DTL input signals and ia 
provides high-current and high-voltage output levels 
suitable for driving MOS circuits. Specifically, it may 
be used to drive address, control, and timing inputs 
for several types of MOS RAMs including the 
TMS1103 and TMS4062. 


The SN75365 operates from the TTL 5-volt supply 
and the MOS Vss and Vegp supplies in many 
applications. This device has been optimized for 
operation with Vcc2 supply voltage from 16 volts to To eTUER 
20 volts, and with nominal Vcc supply voltage from 

3 volts to 4 volts higher than Vccz2. However, it is 

designed so as to be useable over a much wider range 

of Vcc2 and Vcc3. In some applications the Vcc3 

power supply can be eliminated by connecting the 

Vcc 3 pin to the Vcc2 pin. 


The SN75365 is characterized for operation from 0°C 
to 70°C. 


TEXAS INSTRUMENTS 


NCORPORATED 
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positive logic: Y = A-E1-E2 


DUAL-IN-LINE PACKAGE (TOP VIEW) 


3Y 


Vec2 


VcCc3 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) gb ah cis ag a® We A he ce He we Sie cds sat an Br ee ES tO V 
Supply voltage range of Vcc? wd Diy ca es ah he eae De ee VE ee he Fae Se ee eS, Ss SO NAO 25-7 
Supply voltage range of VCC3 bt. hehe os See EEG Be a ere a es i , Ve cee Ge as Gs SSO eV 1030-V 
Input voltage .... Bawa Vac ihe Cee tae Zip she Ge ce Thy SE es Se gee, “eh ee ae tae “Ge? Ga ees hn eg hs EO 
Inter-input voltage (see Note 2) Fash ot Sod, tle es, 23, A OA NM 
Continuous total dissipation at (or below) 25° c ae -air toriperatune on Note 3) f selene we ee « - 1025 mW 

N package .... . .1150mW 
Operating free-air temperature range... ee ee ee eee 60°C to 70°C 
Storage temperature range .. . Cone ee we ee ew ew ee e)~6=65°C to 150°C 
Lead temperature 1/16 inch from case efor 60 seca J package be ks 6) Wan tr oe. Se “Ge ee tes om ae. SO 
Lead temperature 1716 inch from case for 10 seconds: Npackage . .......... 2.4.2... 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between any two inputs of any one of the gates. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75365 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 








Supply voltage, Vcc, «ww kk 4.75 5 5.25 V 

supply voliage VCO9- s4: 4.4“ Ase eo ce ee ER we ee 4.75 20 24 +V 

Supply voltage, Vccg3. iw wi wt; Com Bee ee he ae: NEED 24 28 «OV 

Voltage difference between supply voltsaes: Veo Weos: ite i, Se ive ge eae ae g 0 4 10 OV 

Operating free-air temperature, TA. . 2. wk ee ke 0 70 °C 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





electrical characteristics over recommended ranges of VCcc1, VCC2, VCC3 and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX 
2 










UNIT 





VIL Low-level input voltage 


Vcc3 = Vcc2+3V, Vit =90-8V, !oH = —100 uA |Vcc2—0.3 Vcec2—0.1 


Voc3 = Vec2t3V, Vit =08V, IloH =—-10mMA |Vec2—-1.2 Vec2—0.9 
Vec3 = Vec2. VIL =0.8V, loH = —-50 uA Vcoc2-1 Vcc2—-0.7 
Vcc3 = Vec2. ViL=90.8V, loH=—-10MA |Vec2-2.3 Voc2—-1.8 


3 
5 


High-level output voltage 





VOH 








Vin =2V, lo. = 10 mA 


: 0. 
V 
Vcoc3 = 15V to 28V,Vip=2V, lol =40mA 0.25 0. 


VoK Output clamp voltage V,=OV, loOH = 20 mA Vec2t1.5 
Input current at 

I j Vy, =5.5V mA 
maximum input voltage 

\ High-level i V,=2.4V Ln A 

igh-level input current cae se 

IH : Rear oe E1 and E2 inputs - 
; or 

| -level input t = 0.4 

IL ow-level input curren i E1 and E2 inputs 


Supply current from Vcc1, 
all outputs high 





VOL Low-level output voltage 






< 



















I 
N 
[ 
) 
N 





1CC1(H) 


| 
bh 
“I 

3 3 3 3 


V =§.25V, V =24V, 
Supply current from Veco, a CC2 +0.25 


I V =28V, All inputs at 0 V, 
CC2(H) all outputs high Ne d ce 
oloa 


| 
N 
ie] 
| 
wo | o9 
ao NO 


Supply current from Vcc3, 


| 
CC3(H) all outputs high 








Supply current from Vcc, 














! 
cci{L) all outputs low Vv 5.25 V V 24V 
CC1~ »- ' cc2- ' 
eee Supply current from Vcco, Vec3 = 28 V All inputs at 5 V 
all outputs low No load 
o loa 
Supply current from Vcc3, 
I 16 27 
CC3(L) all outputs low 
Supply current from Veco, 
} ; Vv =5.25V, V =24V, 
cc2(H) all outputs high ae =24V caine at OV 
Supply current from Vcc, oS d 
o loa 
CC3(H) all outputs high 
Supply current from Voc, 
ccais) standby condition oe o4V ies tsat 5V 
= : inpu ' 
Supply current from Vcc3, aes : 
Icc3{s) No load 


standby condition 
TAIl typical values are at Vocy = 5 V. Veco = 20 V, Vecg = 24 V, and Ta, = 25 C except for Voy for which Veco and Vccg are as stated 
under test conditions. 


switching characteristics, Voc¢q = 5 V, Voc = 20 V, Vec3 = 24 V, Ty = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX 















toLH Delay time, tow-to-high-level output 11 20 | ons | 
oe 
a nn nr aE oa WE 
Ske Figure 2033s 
tPLH Propagation delay time, low-to-high-level output 10 31 48 } ons 
tPpHL Propagation delay time, high-to-low-leve!l output | 10 = 30—t—i(ati‘C Cds 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





NOTES: 


PARAMETER MEASUREMENT INFORMATION 
5V 24V 20V 


INPUT | Vec1 Vcc3 Veco | 














PULSE 
GENERATOR 


(See Note A) OUTPUT 


Cy 
(See Note B) 
2.4V GND j 
TEST CIRCUIT 


<10 ns —}e—_——» jo————et — <10 ns 





VOH 


| | OV 
j-—— tpH_——> t-—— tpLH—> 
| | | | 
tpHL—f>——> | | -tTLH > 
le—tTHL->| | | | 
| 


Vcc2-2 V 







OUTPUT 


VOLTAGE WAVEFORMS 


A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou, ~ 5G 22. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





TYPICAL CHARACTERISTICS 


HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE 
vs 


vs 


OUTPUT CURRENT ‘ OUTPUT CURRENT 
TIN! at a 


Vcc2-1.0 Ii 


al 
Ul 


Vcc2 


Vec1=5V 
Vec2 = Vec3 = 20 V 
8V 


Vceca-0.5 








Vec2-15 





Vcec2—-3.0 LL 


0.01 —0.1 -1 —10 —100 








Vcec2-2.0 


Vec1 75 V 

Vcec2-2.5 Vcc2 =20V 
Vcc3 724 V 
Vi =08V 





VoOH—High-Leve! Output Voltage—V 
VOH—High-Level Output Voltage—V 





-0.01 -0.1 -1 -10 —100 
1QH—High-Level Output Current—mA 1oH High-Level Output Gixtent= ik: 
FIGURE 2 FIGURE 3 
LOW-LEVEL OUTPUT VOLTAGE 
¥S 
OUTPUT CURRENT VOLTAGE TRANSFER CHARACTERISTICS 





> 
x 
2 
$ 7 
> a 
3 g 
a = 
Ss ° 
3 2 
3 8 
3 g 
a O.. | Veeres ¥ 
4 Vec2 = 20V 
> Vcc3* ae V 
Ta=25C 
No Load 
0 20 40 60 80 100 0 0.5 1 1.5 2 25 
lo_—Low-Level Output Current—-mA V|—Input Voltage—V 
FIGURE 4 FIGURE 5 


TOTAL DISSIPATION 
(ALL FOUR DRIVERS) 


VS 







FREQUENCY 
1000 
oot LUI 7L A VUITh 
800 eit PAV MEI 


ELT A fe = 20 
art 71 UII 
IA anil 


No Load ||| 
LUT No Load 


esas | tll 


P7—Total Dissipation--mW 
~ 
3 
ro) 
aN 
A 


0.1 0.2 O04 O07 1 2 4 7 10 
f—Frequency-MHz 


FIGURE 6 
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Low-to-High-Level Output—ns 


tp_H—Propagation Delay Time, 


tpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 


tpLH—Propagation Delay Time, 
Low-to-High-Level Output—ns 











TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





TYPICAL CHARACTERISTICS 


PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
vs VS 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 





oer | | to _ pe Oe a 
= al A es a A és —_—— C. = 200 pF 
eS 
SeaReEAH ret | dP LE TT] 
26 
areas | eee fed 
=50p = = 8 
— CL ——— ol a CC 
iS i Cc Oe a 
e+ 
} 
Pears 2 
72 
S x 
See Figure 1 
0 10 20 3 40 §0 60 70 80 50 
Ta—Free-Air Temperature—C Ta—Free-Air Temperature—C 
FIGURE 7 FIGURE 8 
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
vs vs 
Vcc2 SUPPLY VOLTAGE Vcoc2 SUPPLY VOLTAGE 


a 
|} TAT 


tPHL—Propagation Delay Time, 
High-to-Low-Level Output—ns 


BESREY 





Vcc2—Supply Voltage—V Vcc2—Supply Voltage-V 
FIGURE 9 FIGURE 10 
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME, 
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT 
VS vs 
LOAD CAPACITANCE LOAD CAPACITANCE 





o 4 
i 
28 
36 
co 
2 3 
gg 
P2 
2 
2 
ax 
0 50 100 150 200 250 300 350 400 0 50 100 180 200 250 300 350 400 
C.—Load Capacitance—pF CL—Load Capacitance-pF 
FIGURE 11 FIGURE 12 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 


re] (Re Vcc3 Vcc1 
RESET Ao Y A 





















Vcc1 Vcc3 Vcc2 
A Y 













2 
> Al 
a 
Tae SN75365 Tms4062 = SN75365 TTL 
INPUTS El (% package) CLOCK wosram 8 } (2% packages) INPUTS 
jog f] 
O | 
a) ' 
re ' 
FIGURE 13—INTERCONNECTION OF SN75365 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 
5V 19.5V 16V 5V 
A A 
SN75365 
TTL aE 
INPUTS E1 SN75365 (2% packages) £1 INPUTS 





FIGURE 14—INTERCONNECTION OF SN75365 DEVICES WITH TMS1103-TYPE SILICON-GATE MOS RAM 
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TYPE SN75365 


QUADRUPLE NAND TTL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


5V 19V 8V 


7001 
MOS RAM 


TTL 
INPUTS 


SN75365 Y 
(% package) 


CHIP SELECT 





15V 5V 


~ Ad A 
ie 
c#DA 
of 4 
o2 } SN75365 eri. 
A 
9 (3 packages) E1 INPUTS 


FIGURE 15—-INTERCONNECTION OF SN75365 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM 


Tos 


SYSTEM 


[ sn75365 
| | | | 
| ) a RD | | 
| | | Tt 
ae L_ _] 


NOTE: Rp * 10 2 TO 30 & (optional). 


FIGURE 16—USE OF DAMPING RESISTOR TO REDUCE OR 


ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN 
CERTAIN SN75365 APPLICATIONS 


Applications using SN75365 as interface devices 
between TTL inputs and the address, contro!, and 
timing inputs for three types of MOS RAMs are 
shown in Figures 13, 14, and 15. The Vcc3 supply 
pin of the SN75365 may be connected to the Vcc? 
pin as shown in Figure 13 or connected to a separate 
voltage higher than Vccg2 as shown in Figures 14 
and 15. 


Figures 13, 14, and 15 show the use of the SN75365 
over a wide range of Vcc2 and Vcc3 supply 
voltages. The device may even be used as a TTL gate, 
if desired, by connecting Vcc2 and Vcc3 to 5 volts. 


The fast switching speeds of this device may produce 
undesirable output transient overshoot because of 
load or wiring inductance. A small series damping 
resistor may be used to reduce or eliminate this 
output transient overshoot. The optimum value of 
the damping resistor depends on the specific load 
characteristics and switching speed. A typical value 
would be between 10 2 and 30 §2. See Figure 16. 
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TYPE SN75365 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





THERMAL INFORMATION 
power dissipation precautions 


Significant power may be dissipated in the SN75365 driver when charging and discharging high capacitance loads over a 
wide voltage range at high-frequencies. Figure 6 shows the power dissipated in a typical SN75365 as a function of 
frequency and load capacitance. Average power dissipated by this driver can be broken into three components: 


PT(AV) = Poc(Av) + Pc(aAv) + Ps(av) 


where POC(AV) is the steady-state power dissipation with the output high or low, Pc(Ay) is the power level during 
charging or discharging of the load capacitance, and Ps(av) is the power dissipation during switching between the low 
and high levels. None of these include energy transferred to the load and all are averaged over a full cycle. 


The power components per driver channel are: tHet_ 4 | 


tL tpyHt 
Poc(AV) -fbeee 





| 
| 
l 
| 
Pc(Av) * C Vc? f 
[ 
| 


T 
i 
| 
dems 


PLHtLHtPHLtHL 
p ope Ra Ae ELT 
S(AV) T | ae? | 
where the times are as defined in Figure 17. FIGURE 17—OUTPUT VOLTAGE WAVEFORM 


PL, PH. PLH, and pH are the respective instantaneous levels of power dissipation and C is load capacitance. 


The SN75365 is so designed that Ps is a negligible portion of PT in most applications. Except at very high frequencies, 
tL + ty >>tLH+tHL so that Ps can be neglected. Figure 6 for no load demonstrates this point. The power dissipation 


contributions from all four channels are then added together to obtain total device power. 


The following example illustrates this power calculation technique. Assume all four channels are operating identically 
with C=100pF, f=2MHz, Vceci1=5V, Vec2=20V, Vcc3=24V and duty cycle= 60% outputs high 
(ty/T = 0.6). Also, assume Voy = 20 V, Voz = 0.1 V, Ps is negligible, and that the current from VccqQ is negligible 
when the output is low. 


On a per-channel basis using data sheet values: 


PDC(AV) = s v) f nf) + (20V) (Bama = Au + (24V) ama (0.6) + 
E v) a pA) + (20V) € Pe) + (24V) (224 nA) (0.4) 


PDC(AV) = 58 mW per channel 
Po(ay) © (100 pF) (19.9 V)? (2 MHz) 











PC(AV) © 79 mW per channel. 

For the total device dissipation of the four channels: 
PT(AV) © 4 (58 + 79) 
PT(AV) © 548 mW typical for total package. 
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INTERFACE TYPE SN75366 
CIRCUITS QUADRUPLE NAND TTL-TO-MOS DRIVER 


BULLETIN NO. DL-S 7712159, APRIL 1975—REVISED APRIL 1977 


MOS MEMORY INTERFACE 
© Quad Positive-Logic NAND TTL-to-MOS Driver JORN 


: aS oeeih UAL-IN-LINE PACKAGE (TOP VIE 
o Versatile Interface Circuit for Use between TTL DUAR IV ENE . ( wIEW 


and High-Current, High-Voltage Systems ae ae 
o Capable of Driving High-Capacitance Loads 
© Compatible with Many Popular MOS RAMs 


e Equivalent to SN75365 with Internal 
Output Damping Resistors 


°0 No External Damping Resistors Needed in 
Most Applications 


© Designed to be Interchangeable with Intel 3207 


© Vcc2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


° Vcc3 Supply Voltage Pin Available 


° Vcc3 Pin Can Be Connected to Vcc? Pin in 
Some Applications 


o TTL and DTL Compatible Diode-Clamped Inputs 
° Operates from Standard Bipolar and MOS 


Supply Voltages schematic (each driver) 
° Two Common Enable Inputs per Gate-Pair 
° High-Speed Switching — ees “oo 









TO OTHER 
DRIVERS 


° Transient Overdrive Minimizes Power Dissipation 


° Low Standby Power Dissipation 


description 
INPUT A Pea 
The SN75366 is a monolithic integrated quadruple ENABLE Et 
TTL-to-MOS driver and interface circuit. The device ENABLE E2 


accepts standard TTL and DTL input signals and 
provides high-current and high-voltage output levels 
suitable for driving MOS circuits. Specifically, it may 
be used to drive address, control, and timing inputs 
for several types of MOS RAMs including the 
TMS1103 and TMS4062. 


TO OTHER 
ORIVERS 


The SN75366 operates from the TTL 5-volt supply and the MOS Vsg and Vgg supplies in many applications. This 
device has been optimized for operation with Vcc2 supply voltage from 16 volts to 20 volts, and with nominal Vcc3 
supply voltage from 3 volts to 4 volts higher than Vcc2. However, it is designed so as to be useable over a much wider 
range of Vcc? and Vcc3. In some applications the V¢cg power supply can be eliminated by connecting the VCC3 pin 
to the Vcc? pin. 


The SN75366 is characterized for operation from 0°C to 70°C. 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) Se Awa, Je ge ah tae. oh he cme She ee a or Ge ed WS a ce ee PON IO TY 
Supply voltage range of Vcc? 2 tat. Be, deeds ie Ge Bees Zoo Beas Be ao aoe he Ue ca (a aes oe SUV IO SOV 
Supply voltage range of VCC3 4 ae ke ee 8 ee, en EG SE te 2S ee ee a ot SOS VAC SOY 
Input voltage .. . bf uo dp Uns il gh Aceh ccae “le Carseat ay eh A Uh ba as ed ee gs eo Re 
Inter-input voltage (see Note 2) Bes “SP god bo! te die he de Oe te Be OO 
Continuous total dissipation at (or below) 25° c aes -air Separate es Nets 3): i package 1025 mW 

N package 1150 mW 
Operating free-air temperature range 2 6 ww ee 0°C to 70°C 
Storage temperature range .. . ee ee ee ee ee)» 65°C to 150°C 
Lead temperature 1/16 inch from case dor 60 sacunds: J sackane: ws ciytat hang e dee he Se ie ha, B® ah ae. ay MOORE 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . 2. 1 ee ee ee ee es 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. This rating applies between any two inputs of any one of the drivers. 


3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75366 chips are glass-mounted. 


recommended operating conditions 





MIN NOM MAX UNIT 


Supply voltage, Vcc} 0. we ee ee ee ee 4.75 5 ~G)25. °V 
Supply voltage, VCC2.w - ee 4.75 20 24 +V 
Supply voltage, Vcc3. iw «C(w:«C“‘“” Se, uh BE a, Ser eee oe Cede, “VOCED 24 28 = 2OV 
Voltage difference between <anply paltines: veos- voce de Me re We he Th det HS ee eso 0 4 10 V 
Operating free-air temperature, TA ... . oh Bees Sin sc Oe, Bhat ee Ge 0 70 °C 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





electrical characteristics over recommended ranges of VCC1, VCC2, VCC3 and operating free-air temperature 
(unless otherwise noted) 

PARAMETER 

[Veo3 = Vec2t3V. Vit = 0.8 V, lon = —100 uA |Vec2-0.3 Vec2-0.1 

[Vee3=Vec2t3V. Vit =0.8V, lon =—10mA |Vec2-1.7_ Vec2-1.2 


MIN Typt 
2 


VOH High-level output voltage 
Vcc3 = Vcc2. Vit =O0.8V, loy = —50 uA Vcc2-1 Vcec2—9.7 
Vcco3 = Vcc2, ViL=08V, low =—-10MA |Voc2-2.8 Vecg-2.1 


Vin =2V, loL=1mA 0.15 


Low-level output voltage 


—_h 
rte) 


Veocg=10V to 28 V,Vip=a2V, Io Lp =30mA 42 
Output clamp voltage V,=O0V, IoH = 20 mA 
Input current at 
: V;=5.5V 
maximum input voltage 
-level input current mae 
si ue : E1 and E2 inputs 
We Low-level input current V,;=04V Eivand E> inpdte 
l 


Supply current from Vcc, 


< 


> 


‘<4 


1 ft] 
RO} — 
1 | | 
Wt — 
NI OD 


| 
eci(H) all outputs high 


Veci = 5.25V, Vcc2= 24V, 
Vcoco3 = 28 V, All inputs at 0 V, 
No load 


Supply current from Vcco, 


| 
cca2tH) all Outputs high 


Supply current from Vcc3, 


had 
o 


| 
CC3(H) all outputs high 
Supply current from Vcc}, 


I 
cCiiL) all outputs low 





Vec1=5.25V, = Vec2= 24V, 
Supply current from Vcc, CCl CC2 


I V =28V, All inputs at 5 V, 
CC2(L) all outputs low sc 4 , 
oloa 


N 
3 


Supply current from Vcc3, 


—_ 
oO 
nN 
~J 


1 
CC3(L) all outputs low 


Supply current from V : 
i ae Voc1 = 5.25 V, Vcc2 = 24 V, 

V =24V, All inputs atO V, 
Supply current from Vcc3, ete ‘ 


| No load 
CC3(H) all Outputs high 


| 
cc2(H) all outputs high 


Supply current from Vcco, 
Icc2(S) Vec1=0V, Vec2 = 24V, 


standby condition : 
Vcc3 = 24V, All inputs at 5V, 


Supply current from Vcoc3, Mislead 
o loa 


1CC3(S) 





© o 
© N NO 
wn oO on 

3 
> 


a =| 3 3 


standby condition 
TAII typical vatues are at Voc1 = 5 V, Vec2 = 20 V, Vec3 = 24 V (unless otherwise noted), and T, = 25°C. 
switching characteristics, Vcc1 = 5 V, Vcc2 = 20 V, Vcc3 = 24 V, Ta = 25°C 
PARAMETER TEST CONDITIONS 

tDLH Delay time, low-to-high-level output 

IDHL Delay time, high-to-low-level output 

tTLH Transition time, low-to-high-level output C= 200 pF, 

tTHL Transition time, high-to-low-level output See Figure 1 

tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation delay time, high-to-low-level output 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-NMOS DRIVER 





PARAMETER MEASUREMENT INFORMATION 






5V  24V 20V | <10 ns-——+| b}——t— <10 ns 
] (ee eee ee ay 
| 
INPUT Vee __ meee INPUT | 






PULSE 
GENERATOR es OV 
(See Note A) = Wats ane 
| | | | 
(See ae B) t(OHL—++—4 | | }- *+-tTLH 
3V a i Fe HtTHL | | : VOH 


| | 
Vcec2-2 V ) tOLH-+—+4 Vcc2-2 V 
OUTPUT l | 
\ | \/ 
2V 
2 VR —______A"— — — - -— VOL 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyz¢ ~ 50 2. 
B. Cy. includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 





TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(ALL DRIVERS) 


vs 
FREQUENCY 


Ease HW 
aa 


P7—Dissipation—mW 


TL i Lt 
ZT TR Wo boas 


ici eens 


Input: 3-volt square wave (50% duty cycle 





0.04 0.1 0.2 0.4 1 2 4 
f—Frequency—MHz | 


FIGURE 2 
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TYPE SN75366 
QUADRUPLE NAND TTL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


5V 7V 22.5 V 20 V 5V 


VREF =] (Re Vcc3 Vcc 
RESET Ao Y A 


















Vcc3 Vcc2 
Y 


VCCc1 
A 



















il 
2 
TTL ‘SN75366 ee TMS4062 ao SN75366 TTL 
INPUTS (% package) MOSRAM ! (2% packages) INPUTS 

a : \ 
Oo ' 
oO \ l 
qt ! 

CHIP SELECT Ag Y 


FIGURE 3—INTERCONNECTION OF SN75366 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 


5V 19.5V 16V 5V 


Vcc1 Vcc3 Vc 


























A ‘- Y A 
TMS1103 MOS RAM 5 Ed 
2 Ay Y 
t 
TTL Es = 1 _SN75366 TTL 
INPUTS E1 SN75366 “3 (2% packages) £1 INPUTS 
CHIP ENABLE ae 
QO ! 
< | , 
READ/WRITE Ag Y E2 
VOD ES G 
FIGURE 4—INTERCONNECTION OF SN75366 DEVICES WITH TMS1103-TYPE SILICON-GATE MOS RAM 
77 
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TYPE SN75366 


QUADRUPLE NAND TTL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


5V 19V 7.5V 15.5 V 5V 


Vec1 Vcc3 Vcc2 VREF VoD Vcc? Vcc3 Vccl 
A ~ Ag Y A 
7001 i 
MosRAM &2>A\1 Y 
a2 SN75366 
TTL = ! 
INPUTS El! connor. CHIP SELECT < Ag Y  (Bpackages) £1 ie 
(% package) INPUTS 

DATA IN a Y 

E2 WRITE ENABLE Y E2 

GND VSX VSS GND 


—3V = 


FIGURE 5—INTERCONNECTION OF SN75366 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM 


Applications using SN75366 as. interface devices 
between TTL inputs and the address, control, and 
timing inputs for three types of MOS RAMs are 
shown in Figure 3, 4, and 5. The Vcc3 supply pin of 
the SN75366 may be connected to the Vcc? pin as 
shown in Figure 3 or connected to a separate voltage 
higher than Vcc2 as shown in Figures 4 and 5. 


SN75366. MOS 
[ SN75366 | hoe Figures 3, 4, and 5 show the use of the SN75366 over 
| | | a wide range of Vcc? and Vcc3 supply voltages. The 


S | device may even be used as a TTL gate, if desired, by 
Y D | connecting Vcc? and V¢c3 to 5 volts. 

| | | ae | The fast switching speeds of many MOS drivers 

produce undesirable output transient overshoot 


| | | 7 | because of load or wiring inductance. Often a small 
— a external series damping resistor is used to reduce or 





NOTE: Ro * 5 to 20 Q (optional), eliminate this output transient overshoot. The 


FIGURE 6—USE OF DAMPING RESISTOR TO REDUCE OR PpUmant valle OF Mies demplng: tesistor depends on 


ELIMINATE OUTPUT TRANSIENT OVERSHOOT IN the specific load characteristics and switching speed. 
CERTAIN SN75366 APPLICATIONS 
In most applications the internal damping resistor in 
the SN75366 eliminates the need for an external 
damping resistor. However, an external damping 
resistor may still be desired in some applications. See 
Figure 6. 
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INCORPORATE 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75367 
INTERFACE QUADRUPLE TTL-TO-MOS DRIVER 
CIRCUITS WITH 3-STATE OUTPUTS 


BULLETIN NO. DL-S 7712374, MAY 1976—REVISED APRIL 1977 





e Quad Inverting TTL-to-MOS Drivers 
e Three-State Outputs J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuit for Use 
Between TTL and High-Current, High- 
Voltage Systems 


e CMOS Applications 
e High-Speed Switching 
e TTL- and DTL-Compatible Inputs 


e Separate Address and Enable/Disable 
Inputs for Each Driver 


e Vcc2 Variable Over Wide 
Range. . . Vcc1to 15 V 


description 


The SN75367 is a monolithic quadruple TTL-to-MOS 
driver and interface circuit with three-state outputs. 
Each driver output may be disabled to the 
high-impedance state by taking the C input high to 
allow multiple drivers to be connected to the same 
bus line for selective enable operation. The SN75367 NC—No internal connection 

is designed such that the output disable times are 

shorter than the output enable times to minimize the possibility that two outputs will attempt to take a common bus 
line to opposite logic levels. The SN75367 is characterized for operation from O°C to 70°C. 





Output is off (disabled) when C is high 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


ss Vcc2 
OUTPUT 





Vccl --- 
3kQ 
NOM 

INPUT --- 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage range of Vcc (see Note 1) ae han we Ge Ge ae Oe eee ee ae ee ee SOS Vie FV 
Supply voltage range of Vcc? as Heo. SE Ge vee oh GS eae ae BE ee Ee ee ee or es SON tO TOV 
INOUE VOITdGe: © <. 2 iqc SS ut ar Be Ge Bs eke ee Se ks ee ak ee ee Se ea 5.5V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage .... =. 1025mW 


Npackage ..... 1150mW 
Operating free-air temperature range... 1 1 ew ee ee ee ee ee ee et ee 0°C to 70°C 
Storage temperature range . . . 1. 1 ew ew ew ee ee ee ee ee et ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage ....... 2. + ee ee ew ee . . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . .... - ee ee ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 2-1. In the J package, SN75367 chips are glass-mounted. 
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TEXAS INSTRUMENTS 1-63 
INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 





recommended operating conditions 


MIN NOM MAX UNIT 


supply voltage, VCC1: 4. 2 4: geos) ko Wo we Oe A BR ee ee a 4.75 5 5.25 V 
Supply voltdoe, VCCO vk a ewe awe A a ae a A S|] ee SD 4.75 12 15 V 
Operating free-air temperature, TA . 2. 6 we ee ee ee te ee ee 0 70 °C 


electrical characteristics over recommended ranges of VCC 1, VCC2, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS Typt MAX | UNIT 
Vi____Lowlevelinputvotege | 


Vv =475V, Vv =10.8V, Io =—50 uA 
Vou High-level outout voltane cet CC2 9 a 
oe Ainputsat0.8V, CinputsatO8V, }1o=-10mA | 
Vec1 = 4.75 V, Vcec2 = 108 V, A inputs at 2V, 
V Low-level output volta 
Ginputs = 08, toe 10ms 
Input current at 
Ny eae Vv) =5.5V 
maximum input voltage 
ly High-level input current Vp~=H24V 
i=. 


Low-level 
Ne : . Vy =0.4V 
input current | C inputs 


Off-state output current, Voci =5V, Vec2=12V, 
high-level voltage applied | AinputsatOV, Cinputsat2.4V, Vg=12V 
Off-state output current, Vec1=5V, Veco2=12V, 


10ZH 


OZt jow-level voltage applied | A inputsat2.4V, Cinputsat24V, Vo=0V 


Supply current from Vccj, 

all outputs high Vcci = 5.25 V, Vcec2=15V, 
Supply current from VccQ,| All inputsatOV, No load 

all outputs high 


16C1(H) 


1CC2(H) 


Vcc = 5.25 V, Vec2215V, 
eco Supply current from Vcc2,| A inputs at 5 V, C inputs atOV, No load 
all outputs low 
Supply current from Voc1.| Vec1 = 5.25 V, Vcec2=15V, 
all outputs off AinputsatSV, CinputsatSV, Noload 
Supply current from Voc7,!| Vcec1-75.25V, Vec2=15V, 
all outputs off A input at OV, C inputs at 5 V, No load 
Supply current from Vc¢C2,| Veg, =5-25V,  Vec2=15V, 
all outputs off A inputs at 5 V, C inputs at 5 V, No load 


1cc1(Z) 
1cc1(Z) 


1cC2(Z) 





TAI typical values are at Vec1 = 5 V. Vecg = 12 V, and Ta = 25°C except for Von for which Vee, and Vcco are as stated under test 
conditions. 


switching characteristics, Vcec1=5V, Vec2 = 12 V, TA = 25°C 


tpLH Propagation delay time, low-to-high-level output 
tpHL_ Propagation delay time, high-to-low-level output 


tTLH Transition time, low-to-high-level output 


tTHL Transition time, high-to-low-level output C_ = 250 pF, 


tpz_ Output enable time to low level 
tpyHz Output disable time from high level 
tp_z Output disable time from low level 


tpzH Output enable time to high level See Figures 1 thru 4 
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TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 





PARAMETER MEASUREMENT INFORMATION 













PULSE 
ENERATOR 
(See Note A) 


OUTPUT 


INPUT 5V 12 V 












PULSE 
GENERATOR 
(See Note A) 


OUTPUT 
(See Note C) 







PULSE 
GENERATOR 


















(See Note A) | (See Note B) | 
A — = 
INPUT 
3V 
A INPUT 
ee ee ee OV 
= | a ¥ 
C INPUT 
| l OV 
| | 
f¢—*t— tpzH tPZL —+—> 
4 —{j——=-— — VoOH 
OUTPUT 
VOL 


FIGURE 2—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpzy AND tpz,. 


NOTES: A. The pulse generators have the following characteristics: PRR = 1 MHz, (2 MHz for C input in Figure 2), Z9y;= 502. 
B. Cy includes probe and jig capacitance. 
C. Waveforms are monitored on an oscilloscope with the following characteristics: tp < 5 ns, Rip 2 1 MOQ. 





77 


TEXAS INSTRUMENTS 71-65 


INCORPORATED 
POST OFFICE BOX 5012 ¢ DALLAS, TEXAS 75222 


TYPE SN75367 
QUADRUPLE TTL-TO-MOS DRIVER WITH 3-STATE OUTPUTS 


PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 12 V 


ee eee 


y Vee Vcc2 
















PULSE 
GENERATOR 
{See Note A) 










OUTPUT 


CL 
(See Note B) 


ae Coma OUTPUT 


GENERATOR 
(See Note A) 






Cc 
| L t +» 
GND (See Note B) PLZ 
| OUTPUT l 





2.4V 10% 


FIGURE 4—TEST CIRCUIT AND VOLTAGE WAVEFORMS FOR tpLz 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zou = 50 Q, 
B. Cy, includes probe and jig capacitance. 





TYPICAL CHARACTERISTICS 
TOTAL DISSIPATION (ALL DRIVERS) 
vs 
FREQUENCY 


A pt 
AL PA YL VIL 
A LAL 


1200 
















Vec1 =5V 
Vcoco2=12V 
1000 












= 
F 00 
8 
5 
‘3 600 
é 
& 400 
200 227Zaee Uf 
ET TTT nets 
[input 3oR square wave 60% au evel |] 
o | 
0.1 02 O4 07 1 2 4 #7 10 
f—Frequency—MHz 
FIGURE 5 
7-66 TEXAS INSTRUMENTS 


POST OFFICE BOX 5012 «© DALLAS, TEXAS 75222 


INTERFACE TYPE SN75368 
CIRCUITS DUAL ECL-TO-MOS DRIVER 


BULLETIN NO, OL-S 7712377, APRIL 1976—REVISED APRIL 1977 





MOS MEMORY INTERFACE 
#@ =Dual ECL-to-MOS Drivers 
‘ JORN 
e Dual ECL-to-TTL Drivers DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuits for Use Between 
ECL and High-Current, High-Voltage Systems 20 2Vcc3.—o2Y 


© Capable of Driving High-Capacitance Loads 
e Compatible with Many Popular MOS RAMs 


e Inputs are Compatible with Series 10000 ECL 
and Other Similar ECL Families 


e Single In-Phase and Dual Out-of-Phase Inputs 
per Driver 


@ Operates from Standard Bipolar and MOS 
Supply Voltages 


@ Vcc2 Supply Voltage Variable over Wide 
Range...4.75V to 22 V 


e@ Two Independent Vcc3 Supply Voltage Pins 
Available 


® Vcc3 Pins Can Be Connected to VCC? Pin in 
Some Applications 


VEE 1A 1¢ 1Vcc3. «21Y GND 





e High-Speed Switching 


e Transient Overdrive Minimizes Power Dissipation 
FUNCTION TABLE 


INPUTS 
OUTPUT 
DIFFERENTIAL LOGIC LEVEL y 
(More positive of A or B)—C | A BCL 


? (-150mV'<Vip<150mV)| X xX — X_ {INDETERMINATE 
MOS and TTL circuits. Specifically, it may be used to [L (vy, < —150 mV) 
drive address, control, and timing inputs for several 


j j H = high levet, L = low level, X = irre] t 
Fy pes -0t MOS: HAMS including the TMS1103, See auditions! fonction ‘abies in Figure 6. 
TMS1103-1, TMS4030, TMS4062, and 7001. 





description 





The SN75368 is a monolithic dual ECL-to-MOS 
driver and interface circuit. The device accepts 
standard input signals from Series SN10000 ECL and 
other similar ECL families and provides high-current 
and high-voltage output levels suitable for driving 





Irtr 


x 





CTlxiIrc rl 
ryxir ere 





The SN75368 operates from the TTL Vcc supply, the ECL Veg supply, and standard MOS supplies in most 
applications. This device has been optimized for operation with a Vcc? supply voltage from 12 volts to 20 volts with 
nominal Vcc3 supply voltages from 3 to 4 volts higher than Vcc2. However, the SN75368 was designed so as to be 
useable over a much wider range of Vcc2 and V¢c3. In some applications the Vcc3 power supply can be eliminated 
by connecting the two Vcc3 pins to the VGc2 pin. By connecting the Vcc? pin to the TTL 5-volt supply, thedevice 
can be used as an ECL-to-TTL converter. 


The device has one in-phase and two out-of-phase ECL-compatible inputs per driver. By proper connections of the 
inputs, the SN75368 may be used three ways: positive-NOR gate, differential ECL line receiver, or noninverting gate. 


Some applications require one input per gate to be connected to an externally generated ECL reference voltage, Vep. 


The SN75368 is characterized for operation from 0 C to.70°C. 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 





schematics of inputs and outputs 


EQUIVALENT OF INPUTS TYPICAL OF BOTH OUTPUTS 


V 
Veet CC3 
Vec2 
Cc 
A 
OUTPUT 





VEE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage range of Vcc (see Note 1) SB, Sa? tah seedy Sh Mes ek sn: Gr. td ae ae Gh ae Ee 
Supply voltage range of Vcc2 os a ee 
Supply voltage range of 1Vcc3 and 2Vcc3 
Supply voltage range of VEE «ww we ee ee tt 
Negative voltage at Vcc1, Vcc2, 1Vcc3, or 2VCC3 with respect to VEE 
Input voltage range Rh ete alg ee 
Negative voltage at any input 
Differential input voltage Bode aie in tes ee ac aS Bo cet a) ee ee Fee 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 


with respect to VEE 

J package 
N package 
Operating free-air temperature range 

Storage temperature range ee a ee a ee 

Lead temperature 1/16 inch from case for 60 seconds: J package 

Lead temperature 1/16 inch from case for 10 seconds: N package 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted. 


.-0.5to7V 
—0.5 to 22V 
—0.5 to 30 V 
.-8t0 0.5 V 
.. . .-0.5V 
. -7V to0.5V 
-1V 

5.5V 

. 1025 mW 
.1150 mw 
.O°C to 70°C 
.-65° to 150°C 
. 300°C 

. 260°C 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 


starts on page 2-1. In the J package, SN75368 chips are glass-mounted. 
recommended operating conditions 


MIN NOM MAX UNIT 


Supply voltage, Vcc1 4.75 5 
Supply voltage, Vcc2 . baa 4,75 20 
Supply voltage, 1Vcc3 and 2Vcc3 be Mess ee aan ke te i a Seat Ue Vcc2 24 
Voltage difference between supply voltages: 1Vcc3—Vcc2 and 2Vcc3—-Vcc2 0 4 
Supply voltage, VEE. www ke we tt tt tw te te —4.68 -—-5.2 
Operating free-air temperature, TA 0 


definition of input logic levels (see Note 3) 














B A 
Positive) Positive) 
Viz _Lowdevel input voltage at any input OSC OV 
[VipH_ Hich-ovel affereniol input volte (wee Nowe) SSCS 


1 Vipt Low-level differential input voltage (see Note 3) ee) 


5.25 V 
22 V 

28 OV 

10 V 
-5.72 V 
70 °C 





NOTE 3: Differential input voltage is the voltage at the more-positive inverting input (A or B) with respect to the noninverting input (C) of the 
same gate, 
7-68 TEXAS INSTRUMENTS 
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POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 





electrical characteristics over recommended ranges of Vcc 1, VCC2, VCC3, VEE, and 
operating free-air temperature (unless otherwise noted) 


UNIT 
| 


VIDH = 150 mV, lot = 10 mA 
VOL Low-level! output voltage 
Vcc3 = 10 V to 28 V, Vipny=150mvV, lo, =30mA 
VoK Output clamp voltage Vip = —500 mV, IoH = 20mA Vec2t1.5 














VoH High-level output voltage 




















NH - High4evel input current VEE ~—9.72V, eee 300 800] uA 
All other inputs at —5.72 V 
Vipz-2V, All other inputs at —0.7 V —10 

WL Low-level input current Vege = —5.72 V, Vy, =-5.72 V, 











All other inputs at —0.7 V 





Supply current from Vcc, 
all outputs high 
Supply current from Vcc2, 
all outputs high 


tec1(H) 


















Vcc =5.25V, Vcoc2=22V 
Vcec3 = 28 V, Vege =-5.72V, 
All A and B inputs at —2 V, 

Both C inputs at —0.7 V, 

No load 










ICC2(H) 






Supply current from 1Vcc3 


; 
CC3(H) ,, 2Vcc3, all outputs high 





Supply current from Vee, 
































I 
EE(H) ait outputs high 
Supply current from Vcc, 
cecil) all outputs low Vv =5.25V Vv 22V 
Supply current from Vcco, iad ; een 
Icc2(L) Vec3 = 28 V, MEE Oe ove 
all outputs low : 
All A and B inputs at ~—0.7 V, 
' Supply current from 1Vcc3 Both C inputs at 2 V 
CC3(L) or 2V¢¢3, all outputs low No load ‘ 
0 loa 
Supply current from Veg, 
lEE(L) 







all outputs low 















Supply current from Vcoc2, | Vcc1 = 5.25 V, Vec2 = 22 V, 

all outputs high Vcc3 = 22 V, VEE =—5.72V, 

Supply current from 1V¢c3} All A and B inputs at —2 V, 

or 2VC¢3, all outputs high | Both C inputs at —0.7 V,No load 

ieeais Supply current from Vcoc?2, | Vcc1 =O V, Voc2 =22V, 
stand-by condition Veoc3 =22V, Vee FOV, 


; Supply current from 1V¢c3/| All A and B inputs at —0.7 V, 
eels) 2Vcc3, stand-by condition | Both C inputs at -2 V,No load 
TAI typical values are at Voc, = 5 V, Veco = 20 V, Vcec3 = 24 V, Veg = —5.2 V, and T, = 25°C except for Voy for which Voc, and Voce 


are as stated under test conditions. 


switching characteristics, Vcc1 = 5 V, Vcc2 = 20 V, VEE = —5.2 V, Ta = 25°C 


Vec2 =24V Vera =20V 
PARAMETER TEST CONDITIONS CC3 UNIT 


MIN TYP MAX]MIN TYP MAX 
toLH Delay time, low-to-high-level output | 4 12 22 {| 5 1323 | 
tpHL Delay time, high-to-low-level output 


Icc2(H) 





1CC3(H) 



































—— - CL = 390 pF, 
tTLH_ Transition time, low-to-high-leve!l output Rn =102 
tTHL Transition time, high-to-low-level output ? : 

See Figure 1 


tpLH Propagation delay time, low-to-high-level output 
tpHt Propagation delay time, high-to-low-level output 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 





PARAMETER MEASUREMENT INFORMATION 


INPUT 5V 1Vcc3 2Vcc3 Vcec2 







- Vec1 1Vec3 2Vcc3 Vec2 | 








PULSE 
GENERATOR 
(See Note A) 





Ro -1.7V 


: 
OUTPUT be tPHL m4 fe—tPLH ~o 
l | | | 
‘DHL —fo—o4 | } et TTLH 
ho—et— tTHL } | | Ye 
ve Note B) Waa. Note C) | | | e Note C) 
TT | 'DLH —-o— 
bel aN | 
— = \, / 
-2V -1.3V —5.2V ay ae) 


TEST CIRCUIT VOLTAGE WAVEFORMS 





| 
| 
| 
| 
| 
__ VEE __GND_ | 





NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoy4 ~ 50 2. 
B. Cy includes probe and jig capacitance, 


C. The high-level reference point is 17 V when Vcec3 =Vecc2 = 20 V, and is 18 V when Voc3 = Vec2 + 4V=24V. 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 





TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(BOTH DRIVERS) 
VS 
FREQUENCY 





VCC2 = =20V 


ror ATI 


P+—Dissipation—mW 


ay, ZO \| Neill 
Sti en 





0.1 O02 0.4 ‘- <2 4 10 
f—Frequency—MHz 


FIGURE 2 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


5V 7V 22.5V 20 V 5 Vv 








1Vcc3 
Vcc3 Vcec1 
A 






Vrer Vee Vss 
RESET 


Vcc2 
2 










> 
ro) 































































SERIES SERIES 
10000 SN75368 TMS4062 SN75368 10000 
ECL B (11/2 packages) Y CLOCK mOS RAM (5 packages) 8 ECL 
INPUTS INPUTS 
-5.2V 
FIGURE 3—INTERCONNECTION OF SN75368 DEVICES WITH TMS4062-TYPE P-CHANNEL MOS RAM 
5V 19V 15.5 V 7.5V 5V | 
| 
Vcc1 2VCC3 
1Vcc3 Vcec2 VDD VREF 
7001 AO A 
MOS RAM 2 - 
SERIES ck Al SERIES 
QO | 
10000 SN75368 CHIP as jh SN75368 10000 
ECL (1/2 package) LECT (6 packages) ECL 
INPUTS INPUTS 
DATA IN 
WRITE 
Y Cc 
ENABLE 
Vsg GND VEE 
—5.2V -3V 
FIGURE 4—INTERCONNECTION OF SN75368 DEVICES WITH 7001-TYPE N-CHANNEL MOS RAM 
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TYPE SN75368 
DUAL ECL-TO-MOS DRIVER 





TYPICAL APPLICATION DATA 


MOS or TTL 
SUPPLY VOLTAGES 


sy ee, 


Yee 2Vcc3 


Vcc3 Vcc2 
Vepl See page 8) 


El 1Z © 1c 
= At 
a oy : nee ) 
0 1A 











2B TO 
SERIES SN752368 MOS 
10000 A OR 
32 2A 
ECL SN10102 O ? TTL 
INPUTS 2B ay ae 
(noninverting gate) 
4A 4Z 
® 
4B ee 
Vee Vcci Voc2 VEE GND 
—5.2V 
(a) 
MOS OR TTL 
SUPPLY VOLTAGES 
Y=A 
(inverting gate) 
OUTPUT 
TO 
ERIE 
SERIES SN75368 MOS 
10000 OR 
ECL A 12 Y=C TTL 
SN10105 
INPUTS 
(1/3 package) (differential ECL 
line receiver) 
1B 1Y 
—5.2V 
(b) 
FIGURE 5—REPRESENTATIVE METHODS OF INTERCONNECTING SN75368 
DEVICES WITH SN10000 SERIES ECL 
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positive-NOR gate 


A 
Bi 
B— 


Y = A+B 
FUNCTION TABLE 


INPUTS OUTPUT 
een A, Ba eal. . ¥ 


C at Veg 


noninverting gate 





Y=C 


FUNCTION TABLE 


INPUTS OUTPUT 
CONFIGURATION 


V V L 
A and B at Veg as a +4 


¥ 


A at VBp, VBB L L 
B connected low 
B at Vez, LE Ves L 
A connected low 


differential ECL line receiver 


C=Aand/or B 
Y 
Cc 


Y=C 





FUNCTION TABLE 


A and B connected H H L L 
A not used but L H L L 
connected low L L H H 


H = high level, L = low level, X = irrelavant 





VeB= Reference Supply voltage for SN10000 Series ECL. 


FIGURE 6—FUNCTIONS 


TYPICAL APPLICATION 


TYPE S875368 
DUAL ECL-TO-(LI0S DRIVER 








DATA 


SN75368 


5 
! 
I 
! 
{ 


MOS 
SYSTEM 





5 
© 


NOTE: Rp & 10 2 to 30 2 (optional). 


FIGURE 7—USE OF DAMPING RESISTOR TO 
REDUCE OR ELIMINATE OUTPUT TRANSIENT 
OVERSHOOT IN CERTAIN SN75368 
APPLICATIONS 


Applications using the SN75368 as an interface device 
between series SN10000 ECL inputs and the address, 
control, and timing inputs for two types of MOS RAMS are 
shown in Figures 3 and 4. The 1Vccg3 and 2Vcc3 supply 
pins of the SN75368 may be connected to the VCc? pin as 
shown in Figure 3 or connected to a separate voltage higher 
than Vcc2 as shown in Figure 4. If desired, the 1V¢C3 pin 
may be connected to a voltage different from the 2Vcc3 
pin. 


Figures 3 and 4 show the use of the SN75368 over a wide 
range of Vcc2, 1Vcc3, and 2Vcc3 supply voltages. This 
device may even be used as ECL-to-TTL-level converters, if 
desired, by connecting Vcc2, 1Vcc3, and 2Vcc3 to 
5 volts. 


The one in-phase (C) and two out-of phase (A and B) inputs 
per driver permit much flexibility when using the SN75368. 
By connecting the correct input to an externally generated 
Veep (ECL reference supply voltage) positive-NOR gate, 
inverting gate, or noninverting gate functions may be 
obtained as shown in Figure 5. By driving the correct inputs 
differentially as in Figure 5 (b), these devices may be used 
as differential ECL line receivers and no Vpp reference 
voltage is required. The Vpp reference voltage may be 
generated as in Figure 5 (a) by connecting the output of an 
ECL gate to its out-of-phase input, by using the Vgg pin of 
certain ECL devices such as SN10115, or by other methods. 
An unused out-of-phase input may be connected low or 
connected to the other out-of-phase input of the same gate 
In many applications. Function tables for many of these 
applications are shown in Figure 6. 


The fast switching speeds of the SN75368 may produce 
undersirable output transient overshoot because of load or 
wiring inductance. A small series damping resistor may be 
used to reduce or eliminate this output transient overshoot. 
The optimum value of the damping resistor depends on the 
overall load characteristics and switching speed. A typical 
value would be between 10 {2 and 30 22. See Figure 7. 
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INTERFACE TYPE SN75368 
CIRCUITS DUAL RKi0S DRIVER 


BULLETIN NO. DL-S 7712380, APRIL 1976—REVISED APRIL 1977 
MOS MEMORY INTERFACE 
@ Dual Inverting MOS Driver e Capable of Driving High-Capacitance Loads 


e Low Standby Power Dissipation @ Compatible with Many Popular MOS RAMs and 
MOS Shift Registers 





e Versatile Interface Circuit for Use between 


TTL Levels and Level-Shifted High-Current, @¢ Vcc Supply Voltage Variable over Wide Range 
High-Voltage Systems to 22 Volts Maximum with Respect to VEE 

e Inputs May Be Level-Shifted by Use of a © Operates from Standard Bipolar and/or 
Current Source or Capacitive Coupling or MOS Supply Voltage 


Driven Directly by a Voltage Source 


@ High-Speed Switching 
© Designed to Be Functionally Interchangeable.  +yansient Overdrive Minimizes Power 
with National DS0026 Dissipation 
_ JG ORP 
description DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN75369 is a monolithic dual MOS driver and 1% Vcc 2Y 
interface circuit that operates with either current- 
source or voltage-source input signals. The device 
accepts appropriate level-shifted input signals from 
TTL or other logic systems and provides high-current 
and high-voltage output levels suitable for driving 
MOS circuits. Specifically, it may be used to drive 
address, control,and/or timing inputs for several types 
of MOS RAMs and MOS shift registers. 


The SN75369 operates from standard MOS and/or 
bipolar supplies in most applications. This device has 
been optimized for operation with Vcc supply 
voltage from 12 volts to 20 volts positive with respect 
to Vege. However, it is designed so as to be usable 
over a wide range of Vcc. 





Inputs of the SN75369 are referenced to the VEE 
terminal and contain a series current-limiting resistor. 
The device will operate with either positive current 
input signals or voltage input signals that are positive 
with respect to VEE. In many applications the VEE 
terminal is connected to the MOS Vpp supply of 
-—12 volts to —15 volts with the inputs to be driven 
from TTL levels or other positive voltage levels. The 
required negative-level shifting may be done with an 
external p-n-p transistor current source or by use of 
capacitive coupling and appropriate input voltage 
pulse characteristics. 


NC - No internal connection 


The SN75369 is characterized for operation from OC 
to 70°C. 
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schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 
Vcc 


TYPICAL OF BOTH OUTPUTS 


Vcc 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) . 2. 1 ww we ee ee ee ee ee ee ew we 6 O65 V to 22 V 
Input voltage .. go GG tin thee eas ee, ae Be PO 
Continuous total dissipation ai lor below 25° c fags -air jemperaturs icaé Note: 2): 


JG package Be og. S. Sat tee” Re. ae we ee a SEE Se Oe, Gr Be OR a SR ae SE ee. 1825 

P package Sie dale HE a8 ne oe Sk ak, aes AS ae ae SER te ee Se. a oe  -. POCO mW 

i Operating free-air temperature range. 1 we ew ee ee ee ee ee ee ee ee ee 6S to 70°C 
Storage temperature range . . tke ew ee ew ew ee ee) 665°C to 150°C 

Lead temperature 1/16 inch from mae fot 60 stones IG Seckuae bd othe de Car ok A Searels Bececce ts, 00 C 


Lead temperature 1/16 inch from case for 10 seconds: P package beter be’ Sed: “2EOPE 


NOTES: 1. Voltage values are with respect to the Veg terminal unless otherwise noted. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the JG package, SN75369 chips are glass-mnounted. 


recommended operating conditions 


MIN NOM MAX UNIT 
Supply voltage, VCG ww we wt tt tt tt ht tt th tt th ht 4.75 20 22 V 


Operating free-air temperature, TA . . 2 2 1 ee ew ee ew we et we 0 70 °C 


definition of input logic levels 


PARAMETER MIN TYP MAX|{ UNIT 
Vin High-level input voltage _ [25 45 | 
{_Vit_Low-evel input voltage OS | 







l1H High-level input current | 
1j, Low-4evel input current 





7-16 - TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


TYPE SN75369 
DUAL MOS DRIVER 





electrical characteristics over recommended ranges of Vcc and operating free-air temperature 
(unless otherwise noted) 


TEST CONDITIONS 
PARAMETER Typt MAX [UNIT 
(See Note 3) 


li =8 mA, lo. = 10mA 


oe 
Vere “Mandasisurceraes 
ViL =05V, lon = —10 mA 
VOL mowaeve, eutpun veneer Vcc = 10 V to 22V, ViH=2.5V, lol =30mA 
Vcc = 10V to 22V, liwW=8mA, lor =30mA ce 
Vi Input voltae ae a ES v 


Input curren Vi=28V apenencietee aera 
(aaonw ae 


both outputs high Both inputs at 0 V, No load 
both outputs low Both inputs at 3 V, No load 


TAII typical values are at Vcc = 20 V and Ta =25°C. 
NOTE 3: Many of these parameters are specified independently for either voltage source or current source external forcing functions at the 


inputs. Use the appropriate set of specifications for each application. 





switching characteristics, Vcc = 20 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX jUNIT 
tpoLH Delay time, low-to-high level output 8 16 24 


| ns | 
8 18 30. | ns | 
| ns | 
ns | 
pons | 




































tpoHL Delay time, high-to-low4evel output 
CL = 390 pF, 
wee Transition time, low-to-high-level output Baga 
Transition time, high-to-low-evel output 0 , | 6 6 30 | 
See Figure 1 
ai Propagation delay time, low-to-high-leve! output | 16 8 8=©35 lO 


10 28 50 





Propagation delay time, high-toJdow-level output 





tPHL 





(a ea 0 8 tam, 
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PARAMETER MEASUREMENT INFORMATION 


<5ns a a ae as ns 


a Vcc 1 
| 







| 
PULSE 
GENERATOR OUTPUT sama — le— tPLH _ 
(See Note A} 1 { 
aes ices ‘DHL + | | tTLH 
ote B 
et TTHL | I 
Vv, 
| OH 






OUTPUT 


INPUT 


TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zout © 50 2. 
B. Cy, includes probe and jig capacitance. 
FIGURE T—SWITCHING TIMES, EACH DRIVER | 


TYPICAL CHARACTERISTICS 


TOTAL DISSIPATION 
(BOTH DRIVERS) 
vs 


FREQUENCY 
Tee EL PET 
Ta= 25°C HH 
CL = 1000 pF Wd Pali 
CL = 800 pF Wye /) VIL TTT 
cee CO ATTN 


mm 


P7—Dissipation—mW 





0.1 0.2 04 0.7 1 2 4 7 10 
f—Frequency—MHz 


FIGURE 2 
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TYPICAL APPLICATION DATA 


Applications of the SN75369 used as an interface device in systems converting TTL signals to negative-polarity MOS 
clock signals are shown in Figures 3 and 4. In both applications the SN75369 VEE pin is connected to a negative MOS 
supply voltage. Figure 3 and 4 show the use of the SN75369 over a wide range of Vcc supply voltages. The device may 
even be used as a TTL level driver, if desired, by connecting Vcc to 5 volts. 


Both applications shown require negative level shifting from positive voltage levels to the inputs of the SN75369, which 
are referenced to the VEE terminal. A p-n-p transistor current source is used to {evel shift in Figure 3. Resistor R sets 
the current and an open-collector TTL gate is used to switch the p-n-p transistor. Figure 4 shows capacitive coupling 
being used to level shift. The SN7437 TTL buffer gate is used as a voltage source driver with pull-up resistor R 
providing additional high-level drive. The value of coupling capacitor C depends on the frequency and characteristics of 
the signal applied to the capacitor. 


The fast switching speeds of the SN75369 may produce undersirable output transient overshoot because of load or 
wiring inductance. A small series damping resistor may be used to reduce or eliminate this output transient overshoot. 
The optimum value of the damping resistor depends on the specific load characteristics and switching speed. A typical 
value would be between 10 2 and 30 2. See Figure 5. 


+5V +5.7V +8V 


iPerak “es 
CLOCK 1 
NOTES: A. R © 350 2 to 500 2. 


5 |e _ ral 
B. Q is 2N3829 or equivalent. 


eae 
FIGURE 3—MOS RAM CLOCK DRIVER SYSTEM WITH P-N-P TRANSISTOR CURRENT SOURCE 
USED TO SHIFT LEVELS TO INPUTS OF SN75369 














‘6003 
MOS RAM 


TTL 
INPUTS 





CLOCK 2 










Vpp 


—15V 
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TYPICAL APPLICATION DATA 


+5 V 


Vss 
CLOCK 1 
| TMs 3404 
ae MOS SHIFT 


REGISTER 





-12V 


NOTE A: R * 100 2 to 250 2. 


FIGURE 4—MOS SHIFT REGISTER CLOCK DRIVER SYSTEM WITH CAPACITIVE COUPLING USED 
TO SHIFT LEVELS TO INPUTS OF SN75369 


‘aaeientententendon 


1 
co =4 
1 SN75969 - 1 mos} 
_— | SYSTEM 
| Y n ! | 
! } ! 
1 CL i 
i Toi 
a re 


NOTE: Rp © 10 22 to 30 22 (optional) 


FIGURE 5—USE OF DAMPING RESISTOR TO REDUCE OR ELIMINATE OUTPUT 
TRANSIENT OVERSHOOT IN CERTAIN SN75369 APPLICATIONS 
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BULLETIN NO. DL-S 7712059, SEPTEMBER 1973 — REVISED APRIL 1977 





DUAL READ/WRITE AMPLIFIER FOR INTERFACING BETWEEN 
TTL AND TMS4062-TYPE MOS RANDOM-ACCESS MEMORY (RAM) 


performance features ease of design features 
@ Node Terminals Connect Directly to e TTL and DTL Compatible 
1/O Terminals of TMS4062 (AMS6002) Diode-Clamped Inputs 
and Similar MOS RAMs 


e TTL and DTL Compatible Data 
e@ In Write Mode, Write Driver Provides Outputs 


Complementary High-Voltage Outputs . ; 
. 50-mA Data Output Sink- 
at Node Terminals Current Capability 


e Data Outputs May Be 
Wire-AND Connected 


e In Read Mode, Read Amplifier Responds 
to Small Differential-Input 
Current in Node Terminals 


description e Operates Over Wide Range 
of Supply Voltages 
The SN75370 is a monolithic integrated circuit ® Minimizes or Eliminates 
read/write amplifier that is designed to interface the External Components 


Input/Output (I/O) terminals of the TMS4062 


(AMS6002) and similar type MOS RAMs with TTL. 
JOR N 
The device contains two separate channels. Each DUAL-IN-LINE PACKAGE (TOP VIEW) 


channel consists of a write driver and a read amplifier, 
which are common at the input/output node (N) 
terminals. These terminals are outputs for the write 
driver and inputs for the read amplifier. In the write 
mode, the write driver circuit is designed to write 
MOS-level binary information into the MOS RAM 
under control of TTL inputs. In the read mode, the 
read amplifier is designed to read MOS-level binary 
information from the MOS RAM and convert it to 
TTL levels at the data output. This is controlled by 
TTL inputs also. 



















2WE 2N0 2N1 2RE 2Y 





VREF 2D 


Data outputs are constructed so that they may be 
wire-AND connected to other outputs and/or be 
connected to an external pull-up resistor, if desired. 
"The device has a chip-enable input common to both 
channels which can be used to enable the entire 
device. Internal voltage regulators permit circuit 
operation over a wide range of supply voltages. 


functional block diagram (each channel) 


positive logic: see function table 


FUNCTION TABLE 


DIFFERENTIAL 
CURRENT OUTPUT 
INPUT 


WE NO Ni RE 


Write O 


Write 1 


Read O 

Read 1 

Standby 

Disabled 
H = high level (voltage or current), L = low level (voltage or current), X = irrelevant 
Input levels at CE, WE, RE, and D, and output levels at Y are TTL-compatible. 
Voltage output levels at N fall between Vss and Vrer. 





TO OTHER CHANNEL 
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schematic Wy a 

DIT TE 

i ay in are: V7 
N3 ¥ W/ 
eT. 
aA ae 


NO 


(4, 13) Ne 12) 
Vegi! 
VOLTAGE REGULATORS AND CHIP ENABLE 
(ONE ONLY) ill fa 


VW 


ees 


W 


\/ 
¢t : 
' are 


8 
vy (8) Vpp 
fa ee” lee = | 


VREF 


(6, 11) 
RE 


(ieee Sos WRITE DRIVER (EACH CHANNEL) ee ae eee ee ee READ AMPLIFIER (EACH CHANNEL) a 


NOTES: A. Resistor values shown are nominal and in ohms. . 
B. Internally regulated voltages, V1, Vo, V3, Vg, and Vs are connected to the designated points on both read/write channels. 


S3IYOWIIN SOW OL J9VIH3LNI TINNVHI-1VNG 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range, Vss (see Note 1) 2. 2. 1 6 we ee ee ee ee ee —0.5V to25V 
Supply voltagerange, VREF  . «6 ee ee te te —0.5V to 15 V 
Voltage-difference range between supply voltages, Vgs-VREF . . 2.) 6 ee ee ee et —0.5V to 20V 
Input Vo\tage at'GE, WE, RE or De)... -c5 e-ka ned aee ok S Bi e  Se  e  we  S 5.5V 
Outsutvoltageaty. 2. «©. @ ao te wee he ee eK Se ce a a A a a Oe 7V 
Continuous outputcurrentintoY . 2. 1. 1 6 ee we ee ee ew ee ee te 50 mA 
Continuous current into any node terminal . . 2. 1. 1 1 ee ee ee ee ee ee ee +40 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) : J package . ..... 1025 mW 

Npackage ...... 1150 mW 
Operating free-air temperaturerange 2 1 we 0°C to 70°C 
Storage temperaturerange 2... ee ee —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . . .. 1. 2 ee ee ee te ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . . . 1. ee ee ee ee 260°C 


NOTES: 1, Voltage values are with respect to the Vpp terminal unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN75370 chips are glass-mounted. 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VSG) 3 kee a ww ee we a 17 20 22 V 
Supply voltage, VREF . - 6 6 6 0 ee tt te we tt ew eh 4.5 7 10 V 
Voltage difference between supply voltages, VSS-VREF .....+.+ ++: 8 13 16 V 
Operating free-air temperature, TA. 1 6 2 ee ee ee 0 70 «=°C 





RECOMMENDED 
OPERATING 


MAXIMUM SAFE. | 
+ OPERATING AREA : 


VREF—Voltage at Vaer Terminal—V 





Vss—Voltage at Vgg Terminal—V 


FIGURE 1—MAXIMUM SAFE OPERATING AREA AND RECOMMENDED OPERATING AREA 
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definition of input logic levels 






B 
(LEAST (MOST 
POSITIVE) POSITIVE) 







PARAMETER 


VIH High-level input voltage at CE, WE, RE, or D aa eee 
VIL Low-leve! input voltage at CE, WE, RE, or D fee A ee 











lip ——- High-level differential input current in node terminals (see Note 3) 


lipL. —s Low-level differential input current in node terminals (see Note 3) 





NOTE 3: 1)p = INi—!ng with current into a terminal being a positive value. 


electrical characteristics over recommended ranges of VSS, VREF, and operating free-air temperature 
‘(unless otherwise noted) 


TEST 
PARAMETER TEST CONDITIONS AX 
FIGURE 

























Input clamp voltage 
eee | ee 
at node terminals ViH=2 Vv, Vit =0.8V, INH =—4OmMmA_ | Vss—3 Vss—2 
ven Low-level output voltage ex ViH=2V, Vip_=O8V, In_=0 Vrer  VRert0.2  Vrertt) |, 
at node terminals Vin=2V. Vip=zo08V, Ing = 20mA Vree Vrert?.2. 9 VrRert2 
uc -level output current ee 2V, Vit=0.8V, lipH = 50 uA, 





High-level output voltage wae =2 v, Vit =0.8V, pH = 50nA, Vv 

at output Y 1OH = —200 pA 

Low-level output voltage Le ee 2Vv, Vit=O8V, IltpL=—50 vA, 
at output Y 


Le ee 50mA 
wopue current at maximum 

—_— er 
RE,or D 

eee 
into CE, WE, or RE 
current into D —600 
Low-level input current 

eee [fee 
node to VREF ee 25° C 

es 

| 7 [Vo=ov 

current into D 


See next page for supply current and dissipation. 
































TAI typical values, except for rn and IREF(D, 0) are at Vgg = 20V, VReEFr7V,TA= 25°C. 
ttypical value of ry is with Vgg open, Vacr = OV, Ta = 25°C. 
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supply current and dissipation over operating free-air temperature range (unless otherwise noted) 


Iss(D) Current from Vss 

IREF(D Current from VREF Vss = 20V, P= 20-25] ma _| 

Pp Dissipation 

IssisB Current from Vss 

IREF(SB) Current from VReF jeer fa 

Psp, Dissipation 
Issint Current from Vsg jee, 31 39 
IREF(R1) Current from VReF Read-1 Inq = 100 pA | mA | 
Pat Dissipation 






































Iss(RO) Current from Vss 

Vss = 20V, 
iREF (RG) Current from VREF Read: eee ee 
Pro Dissipation 0 640 790 | mW | 
Iss(w Current from Vss 
TREE(W Current from VREF 
Pw Dissipation 


-23 31 
Disabled, 
IREF(D,0) Current from VREF Veo Vgg open, Vref = 10V 


910 1100 
TAI typical values, except for 'n and IREF(D,O). are at Vg = 20 V, VREF =7V,.TA= 25°C. 


8 Typical value of IREF (D,0) is with Vgg open, VReF =7 V, Ta = 25°C. 
NOTE 4: Duty cycle in the write mode must be low enough to maintain the average dissipation within the continuous dissipation rated limit 
when averaged over short intervals. 


switching characteristics, Vgs = 20 V, VREF = 7 V, Ci/o = 40 pF, CL = 15 pF, RL = 4002, Ta = 25°C 























TPHL aa a3. 

13. 20 

tPHL 19. 28 

t | 25-38 
PL Y lip = —100 pA 

P8248 

fa PL P80 

| 2540 | 

J PL 25. 4 

Pea 225. 40 

- = INi= 100K 135160 

ino= 100A [125 190" 


{tp LH = propagation delay time, low-to-high-level output 
tpyt = propagation delay time, high-to-low-level output 





< 





: 
m 


















TEXAS INSTRUMENTS 7-85 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst Wed Vace 


Vi 


45V 
OPEN 






Vi 
NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE at 0 Vv. 


B. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 
FIGURE 2—Vy and Ig, 





ViH 





TEST PER 
FUNCTION 
TABLE 


TEST PER 
FUNCTION 
TABLE 







| ViL 


NOTE A: When WE is low, these parameters must be measured using pulse techniques. tw = 200 ys, duty cycle < 20%. 
FIGURE 3—ViH. Vit» VoNH, 29d VonL 


Vss VREF 
V V 
ss VREF lon 


TRE 


Vin 1WE 
10 
TEST PER TEST PER TEST PER 
FUNCTION FUNCTION ' FUNCTION: 
TABLE TABLE 


Vit 


NOTES: A. 1/0 terminals are used as inputs. 
B..For testing purposes: Ijpyy = In with Ing ™ O. (Current into Ij7 terminal only.) 


—lI} pou = INg with tpyq = 0.(Current into Inq terminal only.) 
C. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 


_ FIGURE 4—Viy. Vit. liDH- liDL. Vou. VoL. 'on 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. __ 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) Vss_ VREF 


VI ® 
45V OPEN 
Ts 
V1 . 





NOTES: A. WE, RE, and D inputs are tested for two conditions of CE: CE at 4.5 V and CE atOV. 
B. When WE is low, these parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 20%. 


FIGURE 5-I| and lip 
OPEN 












Vss_ VREF 
IRE 1¥ 
1WE 
1D 
CE 
2D 





OPEN 





V 
NOTE A: Resistance rp is calculated using the equation: ry = _ : 
N 


FIGURE 6-ry 





Vss VREF 


45V 


CE 





FIGURE 7-lIo9s 


tArrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuitst (continued) 


Vss VREF 


TEST TABLE 


Disabled OV OV 
Standby 45V 4.5V 
Read-1 45V 45V 
Read-0 45V 4.5V 
Write 45V OV 


Disabled, 
‘si OV ov 





Vss-open: 





NOTES: Iss and IREF are measured simultaneously with both halves of circuit biased identically. 
All node terminals are open except as noted otherwise in test conditions. 
. When WE is low, these parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 20%. 


D. Dissipation is calculated using the equation P = Vgg ° Igg + Vref ° IREF- 


O mp 


FIGURE 8-Isc, IRer, and P 


t Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 





switching characteristics 
INPUT/OUTPUT 


. 


T Ci/o ay 
INPUT Ua tagllag = TO OTHER 


CE HALF OF 





INPUT 


INPUT INPUT/OUTPUT INPUT 
WE N1 RE 


NOTES: A. Refer to this figure and notes for all switching tests. 

B. The pulse generator has the following characteristics: PRR = 1 MHz, Zou; ~ 50 2. 
C. Cy and Cj/Q include probe and jig capacitance. 

D. Input conditions for channel not under test: WE and RE at2.4 V, D at 0.4 V. 

E 


- N terminals are connected only to Cj/o unless otherwise noted. 


FIGURE 9—SWITCHING TEST CIRCUIT 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


OUTPUT 
N 





NOTES: A. See Figure 9. 
B. Output NO is tested with D at 0.4 V and output N11 is tested with D at 2.4 V. 
C. Input conditions for other inputs of channel under test: CE at 2.4 V, RE at2.4 V. 


FIGURE 10—VOLTAGE WAVEFORMS, WE TON 


je-—|— <10 ns ead Bias ns 












OUTPUT 
NO 







OUTPUT 
N1 





VrReFt2 V 





NOTES: A. See Figure 9. 
B. Input conditions for other inputs of channel under test: CE at 2.4 V, WE at 0.4 V, RE at2.4 V. 


FIGURE 11-VOLTAGE WAVEFORMS, D TON 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 


INPUT 
CE 


OUTPUT 


N 
VrRert2 V 





NOTES: A. See Figure 9. 
B. Output NO is tested with D at 0.4 V and output N11 is tested with D at2.4 V. 
C. Input conditions for all other inputs of channe! under test: WE at0.4 V, RE at2.4 V. 


FIGURE 12—VOLTAGE WAVEFORMS, CE TON. 





hai is ns je—el—<10 ns 
| 








l VOH 
| 


tPHL | . le—r}—"PLH 
| 
1.5 V 


OUTPUT 
Y 


LO ae ———. ee, —<—<—<—s ‘eecemaemneney VOL 


NOTES: A. See Figure 9. 
B. Input conditions for all other inputs of channel under test: CE at 2.4 V, WE at2.4V,Dat0O.4V. 


C. Ing = 100 BA. 
FIGURE 13—VOLTAGE WAVEFORMS, RE TO Y 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics (continued) 





| 
| VOH 
| 







OUTPUT 
Y 


— —— — ——VOL 


NOTES: A. See Figure 9. 
B. Input conditons for alt other inputs of channel under test: WE at 2.4 V, RE at 0.4 V, D at 0.4 V. 


C. Ing = 100 BA. 
FIGURE 14—VOLTAGE WAVEFORMS, CE TO Y 








6.9 V 





| | VOH 
| 






OUTPUT 


Yy 1.5V 


NOTES: A. See Figure 9. 
B. Input conditions for all other inputs of channel under test: CE at 2.4 V, WE at 2.4 V, RE atO.4V,.Dat2.4Vv. 


FIGURE 15—VOLTAGE WAVEFORMS, NO TO Y 





373 


TEXAS IN STRUMENTS 7-91 


CORPORATED 
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222 


TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


PARAMETER MEASUREMENT INFORMATION 

switching characteristics (continued) 
/+—>}- <5 ns je—el—<s ns 
| | 


| 

-|— —— BV 
| 
| 






VOL 


NOTES: A. See Figure 9. 
B. Input conditions for other inputs of channel under test: CE at 2.4 V, WE at 2.4 V, RE atO.4V,Dat2.4V. 
FIGURE 16—VOLTAGE WAVEFORMS, N1 TO Y 





ieee aa ns 
| 





VOH 







OUTPUT Y | 
(See Note B) 


—_ eee eee eee 









OUTPUT Y 





(See Note C) ey 
VOL 
NOTES: A. See Figure 9. 
B. tp, pq is tested with Iyjq = 100 WA, D at 0.4 V, CE at 2.4 V, RE at 0.4 V. 
C. tpy is tested with Ing = 100 WA, D at 2.4 V, CE at 2.4 V, RE at 0.4 V. 
D. Duty cycle of input WE pulse generator is 50%. 
FIGURE 17—VOLTAGE WAVEFORMS, WE TO Y 
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| TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 


TYPICAL CHARACTERISTICS 

















LOW-LEVEL NODE VOLTAGE LOW-LEVEL NODE VOLTAGE 
(READ MODE) REAR ene 
vs 
NODE CURRENT NODE CURRENT. 
Vrertt.s 
VREFt2.0 REF Vss = 20V 
VREF*7V 
= VREFTNS) we at 2.4V 7 VReF+t.0 | WE at 2.4 V 
$ Vaertis}Ta= 26°C § 
s See Figure 3 = Vacct05 
% VREFt.25 3 HEF 
8 z 
= VreFrtt.o 3 Vrerto 
> oe 
+ VaeR+0.75 ; 
> VREFtO. z 
8 8S VreF-05 
1, VREe+O5 4 
A | S Vref-t a 
S Vpert0.25 ea 
VREF+tO VREF ile 
0 5 0 656 20 6&8 WD BH 4 -25.-2-15 -1-05 0 05 1 15 2 25 
INL—Low-Level Node Current—mA INL—Low-Level Node Current—mA 
FIGURE 18 FIGURE 19 
DIFFERENTIAL INPUT VOLTAGE OUTPUT VOLTAGE AT Y 
(READ MODE) (READ MODE) 
v3 ¥S 
DIFFERENTIAL INPUT CURRENT DIFFERENTIAL INPUT CURRENT 
> 
i > 
| 
> 
3 « 
> 
Z 5 
c ° 
= A 7 
: é q 
5 
= ° = 
a fe) 
b > 
> 
0 +560 +100 +160 +200 +250 “59-40 -30-20-10 0 10 20 3 40 50 
lo—Oifferential Input Current—wA 1;p—Differential Input Current-pA 
FIGURE 20 FIGURE 21 
SUPPLY CURRENT FROM Vss SUPPLY CURRENT FROM Vper 
(DISABLED MODE) (DISABLED MODE) 
¥s vs 
SUPPLY VOLTAGE VreF SUPPLY VOLTAGE Vrer 
‘ i 
B ul 
> > 
€ 
2 
5 5 
6 5 
> Oo 
> 
g % 
4 =] 
2 a 
eT) 
& 
VReEF—Supply Voltage—V ‘ . Vrer—Supply Voltage—V 
FIGURE 22 FIGURE 23 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 





TYPICAL CHARACTERISTICS 


SUPPLY CURRENT FROM Vss 
(READ-1, READ-O, OR STANDBY MODE) 
vs 
SUPPLY VOLTAGE Vrer 


Isg—Supply Current from Vgg—mA 
IREF—Supply Current from VaEF—mMA 





VReEF—Supply Voltage—V 
FIGURE 24 


SUPPLY CURRENT FROM Vss 
(WRITE MODE) 
vs 
SUPPLY VOLTAGE VreF 





{ss—Supply Current from Vggs—mA 
iReEF—Supply Current from VREF—mMA 





Vref—Supply Voltage—V 
FIGURE 26 


SUPPLY CURRENT FROM Vss 
vs 
FREE-AIR TEMPERATURE 


Igs—Supply Current from Vgs—mA 
{ReF—Supply Current from VaeF—mA 








SUPPLY CURRENT FROM VreF 


(READ-1, READ-0, OR STANDBY MODE) 
vs 


SUPPLY VOLTAGE Veer 





VrReEF-Supply Voltage—V 
FIGURE 25 


SUPPLY CURRENT FROM Vper 
(WRITE MODE) 
vs 
SUPPLY VOLTAGE VREF 





Vrer—Supply Voltage—V 
FIGURE 27 


SUPPLY VOLTAGE FROM Vrer 
VS 
FREE-AIR TEMPERATURE 





o 10 20 35 40 50 & 70 80 0 10 20 30 40 50 6 70 80 
Ta—Free-Air Temperature~C Ta—Free-Air Temperature—"C 
FIGURE 28 FIGURE 29 
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TYPE SN75370 
DUAL-CHANNEL INTERFACE TO MOS MEMORIES 





TYPICAL APPLICATION DATA 


Figure 30 illustrates a typical MOS memory system using SN75370, TMS4062, and SN75361A. All inputs and outputs 
from this system are TTL-compatible. The SN75361A is a high-speed monolithic dual TTL-to-MOS driver. The address 
SN75361As select a cell in each of the 72 TMS4062s. In Figure 30 the 1/O terminals of the eight TMS4062 RAMs in 
each row have been connected to the node terminals of the associated SN75370 channel. Time multiplexing of the 
column of RAMs (M) by the SN75361A Ctock/CS and Reset drivers is then used to write into or read from the cells 
that have been selected by the address SN75361As. 







CLOCK/ CLOCK/ CLOCK/ 
RESET CS RESET cS RESET CS 
SN75361A SN75361A [~~ 
CE D WE RE 
(Mg) (M4) 
N1 
> B 
(Bg) 1/2SN75370 Y 0 
NO 






N1 
1/2 SN75370 













N14 
1/2 SN75370 
NO 


a oe MOS levels 


inside this box 













SN75361A aaa aa ae RS SN75361A 





ADDRESS INPUTS 
Ao Ay Ag Ag 


FIGURE 30—BLOCK DIAGRAM OF TOTALLY TTL-COMPATIBLE 8K X 9-BIT MOS- 
MEMORY SYSTEM USING SN75370, TMS4062, AND SN75361A 
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TYPICAL APPLICATION DATA 


1/0 1N4 


2N1 


TMS4062 $N75370 
1/0 1NO 2NO 


Vpp 8 VpD _ Vp 


FIGURE 31—INTERCONNECTION OF SN75370 WITH TMS4062 MOS RAM 








5V 


= 500 2 


N 
SN75370 a = TTL-COMPATIBLE 
: DATA OUTPUT 


$N75370 





R_ = 5002 


TTL-COMPATIBLE 
DATA OUTPUT 






1Y 







TTL-COMPATIBLE 
DATA OUTPUT 


SN75370 


RL = 5002 


5V 





NOTE A: Pull-up resistor Ry, is not necessary, but may be desirable for faster low-to-high-level transition of data output and increased TTL 
high-level noise margin. The value of R,_ is determined by the user based upon the constraints of the system. 


FIGURE 32—METHODS OF USING DATA OUTPUTS OF SN75370 
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DUAL-CHANNEL INTERFACE TO MOS MEMORIES 





TYPICAL APPLICATION DATA 





INPUT H 
l -—F en 
| L WE eee EE, Ce 


H 
INPUT 7 l alte H 
e Vela a 
| 
INPUT TY [or o (b) CE NOT SWITCHED 
RE l rk 


Vss fF ~—:S 
L 

TERMINA poe 
INPUT aoe —-H 

INPUT 
CE ic ee | 

H 

INPUT | INPUT H 
we ——— oe WE L 
INPUT | | 7 INPUT ——— —— 7 __ H 
RE ——=L RE a 








==. 
(c) CE SWITCHED WITHIN WE AND RE PULSES (d) POWER SWITCHED AT Vss TERMINAL 
FIGURE 33—TYPICAL OPERATING INPUT VOLTAGE WAVEFORMS FOR SN75370 
CONTROL 
INPUT 
Vss VREF 
1RE 1v 
1IWE 
1D 
FIGURE 34—SWITCHING POWER TO Vss TERMINAL 
OF SN75370 USING P-N-P TRANSISTOR 
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THERMAL INFORMATION 


Power generated by the device depends on the mode of operation and the supply voltages used. Under some conditions, 
the SN75370 may generate sufficient instantaneous power to exceed, on average, the rated continuous power 
dissipation capability of the package. Appropriate duty-cycling of high-power conditions must be used to keep average 
power generated by the SN75370 within ratings. 


Figure 33 shows typical methods to lower average power dissipation by pulsing the CE, WE, and RE inputs. Highest 
power occurs when both channels are in the write mode. Usually the write mode must be duty-cycled to reduce average 
power. Figure 33 (d) and Figure 34 demonstrate the use of a discrete P-N-P transistor to switch power to the Vss 
terminal of the SN75370 to minimize average power. In addition, forced-air cooling or heat-sinking techniques may be 
used to increase the dissipation capability of the SN75370. 


The following example illustrates a method to calculate average d-c supply power for the SN75370. The typical average 
power over a period T will be calculated using Figure 33(a). Assume both channels are operating identically, except in 
read mode when one channel is reading a 1 and the other channel is reading a 0. Let Vss = 20 V, VRgfF =7 V and 
Ta = 25°C. The subscripts W, R, SB, and D refer to write, read, standby, and disabled, respectively. 


twPw + trPR + tspPsp + tpoP 
Pay = WPw RPA + sass DPD 


T=twttRttspttp 


Typical power for each mode is stated in the electrical characteristics table. This example uses duty cycles (t/T) 
estimated from Figure 33(a). These values are then substituted in order: 


(0.25) (910) + (0.25) aad + (0.2) (560) +.(0.3) (410) 


PAV 


613 mW 


PAV 
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INTERFACE TYPE SN75375 
CIRCUITS QUADRUPLE TTL-TO-MOS/PERIPHERAL DRIVER 


BULLETIN NO. OL-S 7712564, JULY 1977 





J OR N DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Versatile Interface Circuit for Use Between 
TTL and High-Current, High-Voltage Systems 
@ Capable of Driving High-Capacitance Loads 


e VCC2 Supply Voltage Variable over Wide 
Range to 24 Volts Maximum 


e Individual VCc2 Supplies for Each of the 





Drivers 
e TTL- and DTL-Compatible Diode-Clamped 
Inputs 
@ Operates from Standard Bipolar and MOS 
Supply Voltages 
e High-Speed Switching eho “PUERa. aah 
e Transient Overdrive Minimizes Power 
Dissipation positive logic: Y = ABorY=A 


e Low Standby Power Dissipation 


schematic (each driver) 
description 


The SN75375 is a monolithic quadruple TT L-to-MOS/ e 
peripheral driver and interface circuit. This versatile 
device accepts standard TTL and DTL input signals 
and provides high-current and high-voltage output TO OTHER 
levels suitable for driving MOS circuits and peripheral caer 
equipment. 





Vcc 


The device features individual Vcc? supplies for each 
of the drivers. The individual Vccg pins allow for 
individual adjustment of high-level output voltage to 
match various load conditions. The circuit perfor- 
mance is similar to that of the SN75365. 


Typical applications include data line transceivers, 

quad relay drivers, TTL-to-MOS converters, and 

sink or source drivers for LED's, LCD’s, and vacuum 
fluorescent drivers. cae: 
The SN75375 is characterized for operation from 0°C 

to 70°C. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage range of Vcc (see Note 1) Si ale tee Le ee oe tet a wh eR a GS ce, ea ee: CSO Vi tO V 
Supply voltage range of Vcc2 i An SU ee ae oe ae MD ME cae ww SUS eh ae We lh Ge ae ee Se UE VO 25:7 
Input voltage .... Ss eit Mek ie gle. a SB ht a ve a ene Go Deter oes as et Se ae ee, Na ae ee OO 
Inter-input voltage (see Note 2) be Ehe etl, J pe Cag wis SOP he AR Soret see Rae Be Ae See, Wh ES ae OE aS ce 
Output current io She we ee “er Wd vey et ee ee. &% ee SISO 
Continuous total dissicatena at (or ipa 25° C free-air feripersture lees Nate 3): boaciaee » ee « «) »©6©1025 mW 

Npackage ..... 17150mW 
Operating free-air temperaturerange . . . 1. 1 2 ee ee ee ee ee ee we ee ee 0°C to 70°C 
Storage temperature range ..... . ae ee BRR Oo ee & S656 16 150: C 
Lead temperature 1/16 inch from case for 60 scone desckage Berks De rath See wl. GD a SU Mt ee OO 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . . . ... 1. 1 1 1 ee ee ee 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal unless otherwise noted, 


2. This rating appties between the two inputs of either one of the gates. 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Therma! information Section, which 
starts on page 2-1. In the J package, SN75375 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


Supply Voltage, VCc1 Ae oe ear wand But a Ao A ete ee. See +S 5 5.25 V 
supply Voltage, VCC «sane es eR ae Sw ee ew “ATE 20 24 V 
Operating free-air temperature, TA . 2 1 1 we ee ee ee ee 0 70 °C 
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electrical characteristics over recommended ranges of Vcc7, Vcc2, and operating free-air temperature 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN 

Vin Hobie! inputvoltags PO OC~—S 
Vi___Lowlevel input voltage «| SSCP SCV 
NON ee ee | 






Input clamp voltage 


















H 
ViK 
ViL = 0.8 V, loH = —-50 uA Vcec2-1 Vec2—-0.7 
Vv High-level output volt 
OH sei ea dea ViL=0.8V, lon = —10 mA Vec2—-23 Vcec2-18 
Vine2V,ton=tmA [HSCS 
Vv Low-level output volt V 
OL ow-level output voltage Vin = 2V, iol = 30 mA 
VOoK Output clamp voltage V,=0V, loH = 20 mA Vec2tt.5 
maximum input voltage 
fH High-level input current Vy~=2.4V 
WL Low-level input current V,=0.4V 


' Supply current from Vcc, 
CCMH) 24 outputs high Voc1=5.25V, Vcec2=24V, mA 





Supply current from Vcc, All inputs atOV, No load 
all 4 drivers, all outputs high 





ICC2(H) 









lees Supply current from Vcc1, 31 47 
all outputs low Voc1=5-25V, Vcec2"24V, 

ieearn Supply current from Voc, All inputs at5 V, No load mh 
all 4 drivers, all outputs low 

ecg) Supply current from Vcca, Veci =O0V, Vcoc2= 24V, psf ma 
all 4 drivers, standby condition All inputs at5V, No load 








T All typical values are at Veco175 V.Vec2 = 20 V, and Ta = 25°C. 








switching characteristics, Vcc1 = 5 V, Vcc2 = 20 V, Ta = 25°C 


toLH Delay time, !ow-to-high-level output 


tDHL Delay time, high-to-low-level output Cy = 200 pF 


tTLH Transition time, low-to-high-level output Rp = 242, 


tTHL Transition time, high-to-low-level output 


tPLH Propagation delay time, low-to-high-level output 


tPHL Propagation detay time, high-to-low-level output 


See Figure 1 
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PARAMETER MEASUREMENT INFORMATION 
20 V 


) Vec1 Vcc2 


PULSE 
GENERATOR 
(See Note A) OUTPUT 
24V man ls 
OTHER 
INPUT 


OF eur | likes Note B) 





INPUT 









+ 


TEST CIRCUIT 


< 10 ns —be—_—» j-——>}— < tons 





OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zoyt ¥ 50 22. 
B. CL. includes probe and jig capacitance, 


FIGURE 1—SWITCHING TIMES, EACH DRIVER 
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Memory Drivers 





G90SZ SVX3L‘SVTIVO @ 210622 XO8 391440 180d 


GAaALvVYOdYHOONI 


SLNAWNULSN] SVXAL 





MEMORY DRIVERS 


@ TTL-COMPATIBLE INPUTS © CORE MEMORY APPLICATIONS 


MAXIMUM € DEVICE TYPE FOR 
DESCRIPTION OUTPUT SUPPLIES TEMPERATURE RANGE TYPE ADDITIONAL FEATURES 


TRIEGE —55°C TO 125°C|0°C TO 70°C 


CURRENT 


Internal decoding and timing circuitry 
400 mA 75 ns Vcc =14V SN75324 J,N Output short-circuit protection 
DUAL ; ; 
Source output terminals swing between 14 V and ground 
SINK/SOURCE . - 
Vec1 =5V Also used for high-voltage, high-current 
MEMORY 600 mA 235 ns ; SN55325 driver applications 
DRIVERS Vec2 variable alee 
OAV SN75325 J,N Output transient voltage protection 
re Source output terminals swing between Vcc2 and ground 
= f i i icati 
eee] esa ee 
CC2 variable SN75327: ig oo 
QUADRUPLE 
MEMORY 


Also used for bubble memory applications 

Output transient voltage protection 

Output capable of swinging between Vcc? and ground 
Uncommitted collectors and emitters 

Common externa! base drive control (SN75238) 
Individual external base drive contro! (SN75330) 


J 
J,N 
— = 
QUADRUPLE Also used for high voltage, high-current 
SINK MEMORY 600 mA 30 ns J driver applications 
DRIVER SN75326 JN Output transient voltage protection 
24 V output capability 


| Bipolar output currents controlled to within 5% 
EIGHT-CHANNEL 
MEMORY DRIVER SN55329 


3-state outputs 

Internal power control — does not require power 
Itpp = Propagation Delay Time 
NOTE 1: For additional information, contact your nearest TI field sales office. 


Output capable of swinging between Vcc? and ground 
Vcc? variable 


SN75330 


supply sequencing 


Contains 3-line to 8-line decoder 


24-pin ceramic flat package 
Temperature range: —55°C to 110°C 
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INTERFACE TYPE SN75324 
CIRCUITS MEMORY CORE DRIVER WITH DECODE INPUTS 


BULLETIN NO. DL-S 7711169, APRIL 1969—-REVISED APRIL 1977 





SERIES 75 MEMORY DRIVER 


PERFORMANCE 

Fast Switching Times 

400-mA Output Capability 

Internal Decoding and Timing Circuitry 
Dual Sink/Source Outputs 

Output Short-Circuit Protection 


EASE OF DESIGN J CERAMIC DUAL-IN-LINE PACKAGE (TOP VIEW) 


Cae ae SOURCE eure st al 
ihbilt GND COLLEC- 
TTL or DTL Compatibility 2 {SINK} VCC (SOURCE) TORS (SOURCE) (SINK) 


Eliminates Transformer Coupling 
Reduces Drive-Line Lengths 
Increases Reliability 

Minimizes External Components 


description 


The SN75324 is a monolithic memory driver with 
decode inputs designed for use with magnetic 
memories. The device contains two 400-milliampere 

A . . . - aps F ADDRESS 
(source/sink) switch pairs, with decoding capability \emmnnen oom INPUT O 
from four address lines. Two address inputs (B and C) li sal wn. 
are used for mode selection, i.e., source or sink. The 
other two address inputs (A and D) are used for 
switch-pair selection, i.e., output switch-pair Y/Z or Ny ELAS TUG DEAL N TINE PACKAGE TOE VIEW) 
W/X respectively. eu one cite: ee es cll 

(SINK) Vcc {SQURCE) TORS (SOURCE) (SINK) GND 





The sink circuit is composed of an inverting switch 
with a transistor-transistor-logic (TTL) input. The 
source circuit is an emitter-follower driven from a 
TTL input stage. 


The SN75324 is characterized for operation from O0°C 
to 70°C. 


FUNCTION TABLE 


INPUTS OUTPUTS 
ADDRESS | TIMING _|SINK | SOURCES | 


F a Ba 
INPUT D 


ADDRESS INPUTS TIMING INPUTS 





NC—No internal connection 
_ GND 1 and GND 2 are to be connected together. 


xxreigctiti®m 
rex xX Tritt oO) 


A 
L 
L 
H 
H 
Xx 
Xx 
X 





H = high level, L = low level, X = irrelevant 

NOTE: Not more than one output is to be on at one time: 
When all timing inputs are high, two of the address 
inputs must be low. 
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MEMORY CORE DRIVER WITH DECODE INPUTS 





schematic 


E es 
TIMING] Fa 
INPUTS } Gg 


re Be 
ore MODE SELECT 
(SOURCE/SINK) 
C ° 
SWITCH-PAIR 
SELECT 
Lm Do 
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9 VCC 


9 OUTPUT W 


(SINK) 


OUTPUT X 


0 (SOURCE) 


~ SOURCE 


COLLECTORS 


0 OUTPUT Y 


(SOURCE) 


0 OUTPUT Z 


(SINK) 


2 GND 


TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vcc (See Note 1) Gh Se, fee at at. Arete Git. Goes Pease oh GA Gree ye! ee Aes We ae ces ee te“, 
Input Voltage (See Note 2); 6: 4: ad wee Se er ae en a We A wk Se Bee oe Se a we ae SMV 
Operating free-air temperature range. . . . . ; . ee. OC to 70°C 


Continuous total power dissipation at (or below) 25 C free-air temperature (See Note 3): 
PACKAGE = es eee ewe es ae he ee a eS ae ee wt cee We ee i a a ee eo ee «EBT SW 
MopacCkKade:~: bk ices ca BOs HE ee a ee kn Ge ae Ge, Re Be ea en a SR ee eee oe, TESO mW 
Storage temperature range .....4.42.44.. te ee ew ee 65°C to 150°C 


NOTES: 1, Voltage values are with respect to network ground terminal. 
2. Input signals must be zero or positive with respect to network ground terminal, 
3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts On page 2-1. In the J package, SN75324 chips are alloy-mounted. 


electrical characteristics (unless otherwise noted, Vec = 14 V, Ta = 0°C to 70°C) 


Vin High-lavel input voltage 
Vie Low-level input voltage 
\ High-level input current, 
1H address inputs 
{H 


' High-level input current, 


timing inputs 
Low-level input current, 


IL 


address inputs 


; Low-level input current, ee 
IL Sateen Se 
timing inputs 

Visat) Sink saturation voltage lnk ~420mA, R, = 532 0.75 0.85 


Visat) Source saturation voltage Lecce —420 mA,R, = 47.5 2 0.75. 0.85 Vv 
Ri es a ee 


of ered 
' Supply current, all sources and 12.5 15 
ce sinks off 





icc Supply current, either sink selected 


Supply current, either source 


| 
ce selected 





TAI typical values are at Ta = 25°C 


switching characteristics, Vpp = 14 V, Ty = 25°C 


PARAMETER eape TEST CONDITIONS | MIN TYP MAX | UNIT 


Propagation delay time, 
tPLH ee i RL1= 532, 


Ri2 = 500 £2, 
CL = 20 pF 















low-to-high-level source output 








eae Propagation delay time, 
high-to-low-level source output 


tPLH Propagation delay time, Pe 
tow-to-high-level sink output 
tPHL Frapagation dolsy time, Per | 
high-to-low-level sink output 
a 


ts Sink storage time 


eee ee 
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PARAMETER MEASUREMENT INFORMATION 


d-c test circuitst 






Coen ee ee 7 TEST TABLE FOR iL 
| TIMING INPUTS : 
te Vee} +14V 
CO) SOURCE 
COLLECTORS 
> +23V 
53 0 
15 W {noninductive) 
m=O + 13V 
0 +3V 





NOTES: 1. Check Vip and Vj; per Function Table. 
2. Measure I}, per Test Table. 
3. When measuring |j}4, all other inputs are at ground. Each input is tested separately. 


FIGURE 1—Vyc, Vin. UL, Ui. and loge 













= 
' 
*SV 1 TIMING INPUTS 
Vec o> +14V 
O SOURCE 1 
COLLECTORS 
O A 9+ 23V 
L 
panna 15 W (noninductive) 
C) O+13V 
SEE 
+5V 9} FUNC 
TION 
TABLE 
+> lsource 
Oo+3V 


NOTE: This parameter must be using pulse techniques. ty, = 500 ns, duty cycle < 1%, 


FIGURE 2 — Viga4) 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value, 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuits t (continued) 


SOURCE 
COLLECTORS 





C) 9 +23 V 
§3n 
15 W (noninductive) 
() 5 


FIGURE 3 — loc (ALL OUTPUTS OFF) 





SOURCE 
COLLECTORS 


+3.5V 





NOTES: 1. Ground A and B, apply 3.5 V to C and D, and measure Icc¢ (output W Is on). 
. Ground B and D, apply 3.5 V to A and C, and measure Icc¢ (output Z is on). 
. Ground A and C, apply 3.5 V to B and D, and measure Icc (output X Is on). 


. Ground C and D, apply 3.5 V to A and B, and measure [cc (output Y is on). 


hWND = 


FIGURE 4 — loc {ONE OUTPUT ON) 


T Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics 






53 2 
15 W {noninductive) 


Oo OUTPUT X 
+5V 


SEE 
NOTE 


TEST CIRCUIT 


———— 500m 9 > 





| 

| | 

eee >| i tpHL | 
| 

| 





VOLTAGE WAVEFORMS 


NOTES: 1, The input waveform is supplied by a generator with the following characteristics: t, = t¢ = 10 ns, duty cycle < 1%, and Zout ~ 50 2. 


2, When measuring delay times at output X,apply +5 V to input D,and ground A. When measuring delay times at output Y, apply +5 V 
to Input A,and ground D, 


3. CL includes probe and jig capacitance. 


4. Unless otherwise noted al! resistors are 0.5 W. 


FIGURE 5 — SOURCE-OUTPUT SWITCHING TIMES 
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TYPE SN75324 
MEMORY CORE DRIVER WITH DECODE INPUTS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics 






fs SS6)/9 Se ees" 5= " 
+5V ij 
, a INPUTS Vee : ee 
SOURCE 
COLLECTORS Ri 
é 0 +23 V 
15 W (noninductive) 
+13 V 
2 +3V 
+5 V 
© OUTPUT 





90% 
OUTPUT 


l 
| 
| 
| 

eI trLH 
| 

_ 


VOLTAGE WAVEFORMS 


NOTES: 1. The Input waveform is supplied by a generator with the following characteristics: tp = t¢ = 10 ns, duty cycle < 1%, Zout ~ 502. 
2. When measuring delay times at output W, apply +5 V to input D, and ground A. When measuring delay times at output Z, 
apply +6 V to input A,and ground D. 
3. C. includes probe and jig capacitance. 


FIGURE 6 ~ SINK-OUTPUT SWITCHING TIMES 
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INTERFACE TYPES SN55325, SN75325 
CIRCUITS MEMORY CORE DRIVERS 


BULLETIN NO. OL-S 7711437, MARCH 1971 — REVISED APRIL 1977 





SERIES 55/75 MEMORY DRIVER 


featuring 
PERFORMANCE EASE OF DESIGN 
© 600-mA Output Capability e Source Base Drive Externally Adjustable 
e Fast Switching Times e TTL or DTL Compatibility 
e Output Transient-Voltage Protection e Input Clamping Diodes 
e Dual Sink and Dual Source Outputs e Transformer Coupling Eliminated 
e Minimum Time Skew between e Reliability Increased 


Address and Output Current Rise 
@ 24-Volt Output Capability 


e Drive-Line Lengths Reduced 


e Use of External Components Minimized 
s e / 

description J OR N DUAL-IN-LINE PACKAGE 
The SN55325 and $N75325 are monolithic (TOP VIEW) 
integrated circuit memory drivers with logic inputs 
and are designed for use with magnetic memories. 


The devices contain two 600-milliampere source 
switches and two 600-milliampere sink switches. 
Source selection is determined by one of two 
logic inputs, and source turn-on is determined by the 
source strobe. Likewise, sink selection is determined 
by one of two logic inputs, and sink turn-on is 
determined by the sink strobe. This arrangement 
allows selection of one of the four switches and its 
subsequent turn-on with minimum time skew of the SOURCE W A 
< COLLECTORS 
output current rise. 


When Rjnt and node R are connected together, the 
amount of base drive available for the source-1 or 
source-2 output transistor is set internally by a 
575-ohm resistor. This method provides adequate 
base drive for source currents up to 375 mA with a 
Vcc2 voltage of 15 volts or 600 mA with a Vcc2 
voltage of 24 volts. 





Y Zz 


When source currents greater than 375 mA are 
required, it is recommended that a resistor of the 
appropriate value be connected between Vcc? and 
node R and Rjnt must remain open. By using this 
method the source base current may usually be 
regulated within +5%. An advantage of this method 
of setting the base drive is that the power dissipated 
by this resistor is external to the package and allows 
the integrated circuit to operate at higher source 
currents for a given junction temperature. 





H = high level, L = tow level, X = Irrelevant 
NOTE: Not more than one output is to be on at any one time. 


Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to Vcc¢@. This 
arrangement provides protection from voltage surges associated with switching inductive loads. 


The SN55325 is characterized for operation over the full military temperature range of —55°C to 125°C; the SN75325 
is characterized for operation from 0°C to 70°C. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


REVISED APRIL 1977- 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
|__SN55325 | SN75325 
Supply voltage Vcc; (see Note 1) 
Supply voltage Vcc? (see Note 1) 
Input voltage (any address or strobe input) | 8B 

| a ee 1376 
Continuous total dissipation at (or below) 25 C free-air temperature (see Note 2) 


N package 


Operating free-air temperature range —55 to 125 0 to 70 
—65 to 150 : 


UN 















Storage temperature range 


Lead temperature 1/16 inch from case for 60 seconds 


Lead temperature 1/16 inch from case for 10 seconds 


NOTES: 1. Voltage values are with respect to network ground terminal. 


Oo 
jal 2 [|<< 



















2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. In the J package, SN55325 and SN75325 chips are alloy-mounted. 


electrical characteristics over rated operating free-air temperature range (unless otherwise noted) 


TEST [—SNS5325 | _ SN75325 : 
PARAMETER TEST CONDITIONS UNIT 
FIGURE MA 


Vcc} =4.5 V, 
VIK Input clamp voltage —1.3 -1.7 -1.3 —1. Vv 

I) = —10 mA, 
; Source-collectors terminal [Lo Vec1 =4.5V, Ta=fullranget {| = 500) 
(off) 


off-state current Vec2 =24V Ta = 25°C 3 20 





Fs 
< 
v 
+ 
5 
x 


< 





= 
2 
- 
—J < 
> uv 
w + 
-) 
owl 
gi oO ~ D4 


Vec1 =4.5V, Veco = 24V, 
VOH High-level sink output voltage ee ee 19 23 19 23 ha 
Oo = 
Veci =4.5V, 
Vec2 =15V, Ta = full range t 
RL = 2409, 







Saturation 


V 
(sat) voltage 


source outputs 
l(source) * ~600 ma&, Ta =25C 0.43 0.7 ' 
See Note 3 


G Vv 
Vcoci =4.5V, 
Veco =15V, Ta = full range tf 
sink outputs Ry = 24, 
sink) * 600MA8, |, = 25°C 043 0.7 0.43 0.75 
See Note 3 








Input current 






at maximum 







3 150 
input voltage 
| High-level input| address inputs | Vec1 =5.5V, Vec2=24v, | 3 40 3 
1 current VWi=24V 
Low-level input Vec1 =5.5 V, Vcec2 = 24V, —1 -1.6 
current 
Supply: current, 
from Vcc1 
ICC(off) all sources and 


V;=0.4V —2 —3.2 —2 -—3. 
f 
sinks off ee Vec2 


Supply current from Vcc}, 
'cc1 ; : 
either sink on 


Supply current from Vcc2, 


aOlh 
| 


A 
A 
A 


I 


Vec1 =5.5 V, Vcc2 = 24 V, 
Ta =25°C 7.5 







N 
=) 


Vec1 =5.5 V, 


20 


6 
7.5 
5 


55 70 5 


3 
> 





Nsink) = 50 mA, 

Veci =5.5 V, Vcc2 = 24V, 
(source) = —50 mA, Ta = 25°C, 
See Note 3 


TFull range for $N55325 is —55°C to 125°C and for SN75325 is OC to 70°C. 


tau typical values are at Ta = 25°C, 
“8 Under these conditions, not more than one output is to be on at any one time. 
NOTE 3: These parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 2%. 










m 
m 
m 











lcc2 






either source on 


GQ 
NO 
oO 
© 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 





switching characteristics, Vcc1 = 5 V, TA = 25°C . 


, TEST 
PARAMETER TO (OUTPUT) FIGURE TEST CONDITIONS MIN TYP MAX| UNIT 
Source collectors CC2 L 
Vecz=20V, Astrea, [BC 
Source outputs CC2 L 
‘THE OL = 25 pF a 


t Vcc? =15V, RL=24Q, 
Sink outputs CC2 L 
tPHL CL = 25pF 













t V =15V, Ry = 242, 
Siateuiae cc2 L 
tTHL 


2 
2 
V =15V, Ry =24Q, 
Sink outputs CC2 L 1 30 
CL = 25 pF 
Vtpiy = propagation delay time, low-to-high-level output 


tpyL = propagation delay time, high-to-low-level output 
tTLH = transition time, low-to-high-level output 
tTHL = transition time, high-to-low-leve] output 


t, = storage time 
: O vee2 
es | aoe 
COLLECTORS 
ADORESS AO 


O OUTPUT Ww 


7 
0 45 
0 45 
7 15 
5 


schematic 


STROBE 81 6 


O NODE R 


O OUTPUT x 


ADDRESS S © 





O OUTPUT ¥ 


ADDRESS C O 


STROBE $26 


© OUTPUT Z 


ADDRESS D CO 





O GND 


Component values shown are nominal, 


--- Voc; bus 
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Ave tase cireuitet PARAMETER MEASUREMENT INFORMATION 


24V 






Nott) 


TEST TABLE 


cays [st 
[eno [Guo 2v_ 
|2v | 2v [GND| 





FIGURE 1—Vipyq AND Hoge) 





24V 









Vcec2 SOURCE ! 
COLLECTORS § 


FIGURE 2—Viyj, AND Voy 


t Arrows indicate actual direction of current flow. 
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TYPES SN55325, SN75325 
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PARAMETER MEASUREMENT INFORMATION 
d-c test circuits (continued)t 


RL =24N 










4 Ve® “source? 
co.cectors | 


45V 
SEE 
TEST "source) 
TABLE 
TEST TABLE 
08V 








NOTE A: These parameters must be measured using pulse techniques. ty = 200 us, duty cycle < 2%. 


FIGURE 3—Vj_ AND SOURCE V({«at) 





15V 

: R ‘Rint vec? source | 
COLLECTORS 

( ELE OPEN 

1 





a be = TEST TABLE 


! 

{ 
1k2 RL = 242 
1 
' 





c St | sinks 


ae - | 
: \ 2 

SEE | 

TEST 21 

1 >! 

i 

t 


45V Visat) 


NOTE A: These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%. 
FIGURE 4—V3, AND SINK V{sat) 


Tt Arrows indicate actual! direction of current flow. 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


: troul i Tt 
d-c test circuits (continued) a= TEST TABLES 

























NH 
APPLY V; =55 V, 
a Vec2 source | MEASURE | 
PPLY 
COLLECTORS 1 eer APPLY V, =24V, APPLY55V 
MEASURE Iiy 
COU A:~—~@LSC“‘(;S YB C,S2,D | 
| CST Bf C,s2,0 
PC 2 A S1,8,0 
A, S1,B 
TEST | CLOT 2 S18, € 
TABLE ; 
Viele 


APPLY V, =0.4V, 
MEASURE |! 
ics Je APPLY 5.5 V 
APPLY |) =—10 mA 
MEASURE V; 


ps1 Sd B82, 
ee Se 
eaeaes rere 









55V 
(45 V FOR 
TESTING V}} 


A,51,8,C,D 
A,S1,B, C, $2 


FIGURE 5—Vj, hy, tH, AND Wy 





24V 


ICC2 (off) 


OPEN 





fice (off) 


5.5V 


FIGURE 6—!cc1 (off) AND 'cC2(off) 
t Arrows indicate actual direction of current flow. 
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MEMORY CORE DRIVERS 


PARAMETER MEASUREMENT INFORMATION 


d-c test circuits (continued)t 


2 “T 
SOURCE | 
COLLECTORS 










Nsink) =50 mA 
ma) 















5V 
SEE 
TEST 
_ ss 4 
| | 
55V om . 
FIGURE 7—Icc¢1, EITHER SINK ON 
24V 
Jicce 
VceC2 SOURCE 
coLtectors ! 
5V 


T 





J 'tourcai -50 mA 








FIGURE 8-Icc2, EITHER SOURCE ON 


t Arrows indicate actual direction of current flow. 
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PARAMETER MEASUREMENT INFORMATION 
switching characteristics 15V 













Ry = 2422 


= Vcc2 SOURCE 


cCOLLectors ! SOURCE 


“ COLLECTORS 


PULSE 
GENERATOR 
See Note A 


0 OUTPUT Y 


oO OUTPUT 2 


i 


5V 
TEST CIRCUIT 
TEST TABLE 


PARAMETER | OUTPUT UNDER TEST | INPUT | CONNECT TOS5SV 
A andS1 B,C,D andS2 
tpLH and tpyL Source collectors [A endst | 
B andS1 A,C,D andS2 
tTLH. tTHL. 


and ts 













OUTPUT 


| t 7 — 7 Visat) 
tTHL sil og e—el— trey 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z5y, = 50 Q, duty cycle < 1%. 
B. Cy includes probe and jig capacitance, 


FIGURE 9—SWITCHING TIMES 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 





PARAMETER MEASUREMENT INFORMATION 


switching characteristics 





PULSE 
GENERATOR 
See Note A 





TEST CIRCUIT 


TEST TABLE 
PARAMETER |OUTPUT UNDER TEST | INPUT | CONNECT TOS V 


AandS1| B,C, D, andS2 
tTLH and tTHL 
BandS1 | A,C,D, andS2 









je——_—_— 200 ns ——___-»| 







OUTPUT 


10% 10% 
{ | VOL 


| 
trLH ——»| be-——el— tTHL 
VOLTAGE WAVEFORMS 





NOTES: A. The pulse generator has the following characteristics: Zou, = 50 2, duty cycle < 1%. 
B. C,_ includes probe and jig capacitance. 


FIGURE 10—TRANSITION TIMES OF SOURCE OUTPUTS 





8-18 TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 *® DALLAS, TEXAS 75222 


TYPES SN55325, SN75325 
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TYPICAL CHARACTERISTICS 


OFF-STATE CURRENT INTO SOURCE COLLECTORS HIGH-LEVEL SINK OUTPUT VOLTAGE 
VS vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
400 





Voc1745V 









pon: Maen 26 hea hy 7 
See Figure 1 | 
& Voc174.5V 
a 
< 100 Fr = Voc2* 24V 
a EE CD EE ED EE ° 
| Ss CE CE ES Ce > lo = 9 
€ a ee ee - See Fi 2 
£ 40 es De Eee Ge en ee ee ee a ee Figure 
a ee 3 
oe ei Ee a 7 : 
SERRE ae : 
= e 
10 ——— 7 —= ra 
a oe a es en © A ce 4 
= ee ee £, 
2 eg ee as RD CR (RNY x 
2s Ea ee ee Pe ee LE 
A (A ice cone EO © 
eae eee 
-75 -50 -25 0 26 50 75 100 125 +75 -50 -25 0 25 50 75 100 125 
Ta—Free-Air Temperature—"C Ta—Free-Air Temperature—-°C 
FIGURE 11 FIGURE 12 


SOURCE OR SINK SATURATION VOLTAGE 
vs 


SOURCE CURRENT OR SINK CURRENT 


Voc2= 15 V 


Visatpy—Source or Sink Saturation Voltage—V 





Ru 48 41 36 31 28 26 24 $2 
0 
250 300 350 400 450 500 550 600 650 


—~—lisource)} OF '(sink}—Source Current or Sink Current—mA 








FIGURE 13 
SOURCE OR SINK SATURATION VOLTAGE SUPPLY CURRENT, ALL SOURCES AND SINKS OFF 
VS Vs 
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE 
0.8 
Voo1274.5V 

> Vec2= 15V 

ea —'(Source) Of sink) =! 

g See Figures 3 and 4 < 

S 06 E 

8 5 

& 0.5 3 

eo E 

“ 7) 

5 0.3 ug 

8 8 

3 02 8 

a 

50.1 

) 0 
—75 -50 -25 0 25 8660 75 100 125 -75 -680 -25 0 25 #860 75 #100 «125 
Ta—Free-Air Tamperature—°C Ta—Free-Air Temperature—C 
FIGURE 14 FIGURE 15 
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TYPICAL APPLICATION DATA 
balanced bipolar logic-line driver 


The circuit shown in Figure 16 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used in 
transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt supply; however, 
the output drive may be increased by raising the supply voltage to the source collectors. The circuit features a 
three-state output which is off during the absence of data, thus not dissipating high power. It provides a balanced drive 
circuit giving maximum noise immunity when used with the proper line receiver. Large drive levels can be used to 
further increase noise immunity. The circuit is capable of driving twisted-pair lines of several thousand feet in length or 
low-impedance coaxial lines. 


® OUTPUT WZ 
Re = 1002 
TTL 
DATA 6 
INPUT 
0 OUTPUT XY 








TEST CIRCUIT 


TTL 
INPUT 


OUTPUT 
WZ TO xy 


VOLTAGE WAVEFORMS 


TR and C are adjusted to give the desired bipolar output pulse width. 


FIGURE 16—BALANCED BIPOLAR LOGIC—LINE DRIVER 





8-20 _ TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222 


TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 





TYPICAL APPLICATION DATA 


In memory-drive applications the SN75325 (or for full-temperature operation, the SN55325) can be connected in any 
of several ways. Typically, however, sources and sinks are arranged in pairs from which many drive-lines branch off as 
shown in Figure 17. Here each drive-line is served by a unique combination of two source/sink pairs so that a selection 
matrix is formed. To select drive-line 13,SN74154 No. 1 must be set to 3 (with mode select high), enabling source X of 
SN75325 No. 2 to drive lines 12 through 15, and SN74154 No. 2 must be set to 2, providing a sink at Y of SN75325 

| No. 4 for drive-line 13 only. Alternatively, to drive current in drive-line 13 in the opposite direction, only the mode- 
select voltage would be changed from high to low. The size of such a matrix is limited only by the number of drive-lines 
that a source/sink pair can serve. This number in turn depends on the capacitive and inductive load that each drive-line 
of the particular system imposes on the driver. A 256-drive-line selection matrix is shown in Figure 18. These 256 drive- 
lines are sufficient to serve (256/2)* = 16,384 individual cores. 


THIS 4 X 4 GRID OF SOURCE-SINK 
PAIRS FUNCTIONS AS A MATRIX 
TO SELECT ONE OUT OF 16 DRIVE LINES 


aa Aaa. 


DRIVE-LINE 
BUSES 


aS» 
ZS 






ENABLE © 


TIMING « 
STROBE 





SOURCE STROBE 







SINK STROBE 





rinniery 
i] 


MODE SELECT 


i ; 
(SOURCE /SINK)© >. 

sei, SORE 

STROBE 


TIMING STROBE 
Cm) 


MODE SELECT . 66 60 6 O 
{SOURCE/SINK) * ENABLE TIMING 
: STROBE 





~_—— 
~~ —— 


TO ADDITIONAL 
SOURCE-STAOBE TO ADDITIONAL 
INPUTS SINK-STROSE 
NPUTS 


NOTE A: This optional mode-select and timing-strobe technique can be used in place of the SN7440 mode-select and SN74154 timing-strobe 
when minimum time skew is desired. 


FIGURE 17—SN75325 USED AS A MEMORY DRIVER 
TO SELECT ONE OF SIXTEEN DRIVE LINES 


eer ET a a a TTR ITE a aE TE TE a ETE SST PIS TILT a EI ST IG IE A TE TI OI ST EO 
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DETAIL A 
2 TIDTt26 
ye 
ee 
‘sz Se ee ee, ee ee ee ee ee a 
aS 
eee eee 
on EE Ee ee ee 
2 Bl a ee 
Se ee eee 
Eee 
ee ee ee eee 
ne 
ie ee ee es eee 
2 eee eee 
Se en ee eee 
2 ee ee ee eee 
ee ee eee 
ptt +t +f ft ff gf -——= 
SS Se ee ee ee eee ee ae 1 1 I 
reeeeeteeseteesd 7. a St 
i it ' ) 
Q ( ] 
i 1 ' 
os i a ae ete eee ec ed n-1 ! 1 
ro —_ oo 71 DRIVE I I I 
DETAILA LINES 1 
to oe n DRIVE LINES { ' 
I; 1 i 
1 DETAIL B 
l I I 
n-1 | 1 1 
DRIVE 1 
ines | 


a ORIVE LINES t 
J 
i tnive y 1 
ne 16 tines | 


56 DETAIL B’s AND 14 DETAIL C's CONNECTED 


| DRIVE LINES 
(AS SHOWN AT LEFT} TO ? SN75325's. 





cess 
DETAIL A by 
ow aod 
DETAILA 

. =_—- = od 


il 








DETAIL 8 





—_e ee eee ee ae -4 
ONE DRIVE- ( cn 4 
LINE BUS fei DETAIL C 


1/2 T1ID134 


CIRCUIT REQUIREMENTS: 
16 $N75325 
2 SN74156 
1/2 SN7440 
32 TID126 DIODE 
8 TIDI34f ARRAYS 
32 1N4067 DIODES 
16,384 MEMORY CORES 


wn 
m 
m 
z 
o 
4 
m 
a 
meee mee es eae es eee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee eee eee ee es eee ee ee oe 


a ai aaa 
z 
=n 
F 


OETAILC 


n= 14 1S ee a naz n= 


SOURCE SINK 12 12 
1/2 SN?5325 1/2 SN75325 SN75325 | SN75325 


V2 V2 
SEE NOTE A 
NOTES: A. Outputs from one SN74154 decoder are connected to each SN75325 as shown in Figure 17. Source strobe and sink strobe from an SN7440 are connected to each 
SN75325 as shown in Figure 17, 
B. The division of the driveline bus into four segments reduces the capacitive load on the SN75325 driver. 


FIGURE 18~SN75325 SERVING 256 DRIVE LINES IN A MAGNETIC MEMORY 
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TYPES SN55325, SN75325 
MEMORY CORE DRIVERS 


TYPICAL APPLICATION DATA 
external resistor calculation 


A typical magnetic-memory word-drive requirement is shown in Figure 19. A source-output transistor of one SN75325 
delivers load current (Iy_). The sink-output transistor of another SN75325 sinks this current. 


The value of the external pull-up resistor (Rext) for a particular memory application may be determined using the 
following equation: 


16 [Vccamin) — Vs — 2-2] 


$a (Equation 1) 
IL — 1.6 [Vcc2(min) — Vs — 2.9] ' 


Rext = 


where: Rext is in kQ, 
VCC2(min) is the lowest expected value of VCC? in volts, 
Vs is the source output voltage in volts with respect to ground, 
ly isin mA. 


The power dissipated in resistor Rext during the load current pulse duration is calculated using Equation 2, 
IL : 
PRext ~ 4@ [Vec2(min) -Vs- 2| (Equation 2) 
where: PRext is in mW. 


After solving for Rext, the magnitude of the source collector current (Ics) is determined from Equation 3, 


Ics * 0.94 IL (Equation 3) 
where: Ics is in mA. 


As an example, let VCC2(min) = 20 V and VL = 3 V while IL of 500 mA flows. 





Using Equation 1, 
16 (20 — 3 — 2.2) 


fe 5 kO 
ext “500 — 1.6 (20 — 3 — 2.9) 


and from Equation 2, 


PRext © ~~ [20 - 3-2] ~ 470mw 





The amount of the memory system current source (cS) from Equation 3 is: 


Ics © 0.94 (500) + 470 mA 


In this example the regulated source-output transistor base current through the external pull-up resistor (Rex¢) and 
the source gate is approximately 30 mA. This current and Ics comprise IL. 
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TYPICAL APPLICATION DATA 


external resistor calculation (continued) 






a SOURCE 

ONE _ cottectors | 

1 s55/75325 

1 SOURCE 

L en GE» ae ee SE SD S| (aD 

Vs 

MEMORY 
ELEMENT 

1 one " or | 

| SN55/75325 | 

' SINK ‘ 

L ae) 


NOTES: A. For clarity, partial logic diagrams of two SN75325’s are shown. = 








8-24 


B. Source and sink shown are in different packages. 


FIGURE 19 
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CIRCUITS MEMORY CORE DRIVERS 


BULLETIN NO, DL-S 7712063, SEPTEMBER 1973 — REVISED APRIL 1977 





SERIES 55/75 MEMORY DRIVERS 


featuring 

SN55326, SN75326 PERFORMANCE EASE OF DESIGN 
® Quad Positive-OR Sink Memory Drivers e High-Repetition-Rate Driver Compatible 
© 600-mA Output Current Sink Capability with High-Speed Magnetic Memories 
© 24-V Output Capability e ight Cormpauble with TTL Decoders 
@ Clamp Voltage Variable to 24 V tly esata ime roa Strobe 

SN55327, SN75327 PERFORMANCE e Pulse-Transformer Coupling Eliminated 
© Quad Memory Switches e Drive-Line Lengths Reduced 
e 600-mA Output Current Capability éNsea08, 6N76926 
e Vcc2 Drive Voltage Variable to 24 V J OR N DUAL-IN-LINE PACKAGE 

(TOP VIEW) 


e Output Capable of Swinging Between 
Vcc2 and Ground 


description 


The SN55326, SN55327, SN75326, and SN75327 Bete TES Pete 
are monolithic integrated circuit quadruple memory Re VP 1 Rx pal 


drivers. These devices accept standard TTL decoder 
input signals and provide high-current and _ high- 
voltage output levels suitable for driving magnetic 
memory elements. Output transistor selection is 
determined by using one of the four address inputs 
and the common timing strobe. 


The SN55326 and SN75326 memory drivers can sink 
up to 600 milliamperes and operate from a single 
5-volt supply. Each driver is similar to the sink drivers 
of the SN55325/SN75325. The four output tran- 
sistors share a common base-drive resistor and it is 








recommended that only one of the four driver gates NC—No internal connection 

be selected at a time. Output-transistor base current 

may be increased by connecting an externa! resistor $N55327, SN75327 

between Rext (pin 4) and Vcc. Each output collector JOR N DUAL-IN-LINE PACKAGE | 


is protected from voltage surges during inductive (TOP VIEW) 


switching by a clamp diode in parallel with its 
internal pull-up resistor. The two clamp pins may be Vec1 
returned to a power supply of from 4.5 volts to 
24 volts. 


The SN55327 and SN75327 memory switches can 
source or sink up to 600 milliamperes and operate 
from two supplies; one of five volts and the other 
from 4.5 voits to 24 volts. Each switch is similar to 
the source drivers of the SN55325/SN75325. They 
can function as either sink drivers or source drivers 
since the voltages at the output transistor terminals 
are capable of swinging between Vcc? and ground. 
The four output transistors share a common base- 
drive resistor and it is recommended that only one of 
the four outputs be selected at a time. An internal 
base-drive resistor is available on the chip and can be 


NODE Rint 
R 








477 
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description (continued) 


used by connecting Node R (pin 4) to Rint (pin 5). FUNCTION TABLE 

This resistor provides adequate base current to the 
output transistors for output sink currents up to 375 STROBE 

milliamperes with Vcc2 at 15 volts or 600 milli- minai|iSee Se oe. oe 
amperes with Vcc? at 24 volts. Base current can: be 
regulated to within +5 percent by substituting for 
this resistor an external resistor connected between 
Node R (pin 4) and Vcc? with Rjnt (pin 5) 
remaining open. This method is preferable in high- 
duty-cycle, high-power applications since the power 
dissipated in this resistor is outside the package. When 
a source current and Vcc2 voltage other than the 
above values are required, it is recommended that the 
base drive be supplied through an external resistor of 
the appropriate value calculated using Equation 1 
shown in the SN55325, SN75325 data sheet. 






H = high level, . = low level, X = Irrelevant 
NOTE: Not more than one output is to be on at any one time, 


The SN55326 and SN55327 circuits are characterized for operation over the full military temperature range of —55°C 
to 125°C; the SN75326 and SN75327 are characterized for operation from O°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


_______|__swessze_}_su7eaee_|_swssszy_{_s7esz7__| Unir. 
Sime ace 
reunpiaclaeNeeg ea 
[rapt vote, ny lean ob 
[Output colector voltage 
[Output eta voltge 8 
[Output slester sent 980 =< 
comce total dissipation at (or below) [| Jpackage | om 
Se a ee ee a 
fe 








[Storage temperaturerange ——~=SCSCSC~C~SCSCS~* CC BBY THO | BH tO 150 _| —SB TO 150 

Lead temperature 1/16 inch from 
a 

Lead temperature 1/16 inch from " 
jewtwrowornnewm | | | me | me | 


recommended operating conditions 





SN55326 SN75326 SN55327 Mnacu ee UNIT 


Supply voltage, Vec or Veet ae aie ate ee 
Supply voltage, Vcc? ; 





NOTES: 1. Voltage values are with respect to network ground terminal(s). 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal information section, which 
starts on page 2-1. In the J package, these chips are alloy-mounted. 
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TYPES SN55326, SN55327, SN75326, SN75327 
MEMORY CORE DRIVERS 





SN55326, SN75326 electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 








| SN55326_— | SN75326 
















Visat) Saturation voltage 






Ta = 25°C 











Output-clamp-diode 







Vi___Lowlevel input vortag ee Oe 
2h 19 ae 
VOH High-level output voltage Vcc =4.5V, Io =0 19 23 
\/ = 
Vv 
See Note 3 0.43 0.7 f : 
Victamp) = 9, l(clamp) = —10 mA, 
Vv Vv 
F(clamp) forward voltage Ta =25°C 
Dope baempcutrant, link) =50MA, Ta =25°C a. 9 5 7\| mA 
(clamp) one output on (sink) 7 TA 
ie le te! 
ee 
us ee eee) a ee 


PARAMETER TEST CONDITIONST UNIT 
Vcc =4.5V, 1) =-—10 mA 
Vv Input clamp volta : 7 V 
. ee Ta = 25°C i eee 
19 
I(sink) = 600 mA8, 
0.43 0.75 
I; maximum input 5.5 V mA 
Low-level 
input current 


Icc(off) Supply current, all outputs off | All inputsat5 V, Ta = 25°C 18 25 | 18 25| mA | 
ICCton) Supply current, one output on \(sink) =50mA, Ta = 25°C 58 75 58 75 


$N55326, SN75326 switching characteristics, Vcc =5 V, Ta = 25°C 


PARAMETER TO (OUTPUT) TEST CONDITIONSS MIN TYP MAX | UNIT 
0 


tPLH eee 
’ id id r 
t J 255 
Vg =Viclamp) = 15V, R= 249, CL =25pF, : 
nae ) ) Scenes RA 
X%,Y,orZ See Figure 3 
| 1020 | 






















TUnless otherwise noted, Vcc = 5.5 V, V (clamp) = 24 V. See Figure 1. 
FAII typical values are at Ta = 25°C. 
8 Under these conditions, not more than one output is to be on at any one time. 
Itp LH = Propagation delay time, tow-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
tT LH = transition time, fow-to-high-level output 
tTHL = transition time, high-to-low-level output 
ts = Storage time 
VOH = High-level output voltage (after switching) 
NOTE 3: These parameters must be measured using pulse techniques. ty, = 200 us, duty cycle < 2%. 







Vs = Viclamp) = 24 V, RL =472, Cy = 25pF, 
See Figure 3 





'sink) © 500 mA, 





For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits. 


a NR EE ae SE SE ne ee eel 
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TYPES SN55326, $N55327, SN75326, SN75327 
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SN55327, SN75327 electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 














SN55327 SN75327 
PARAMETER TEST CONDITIONSt 
MIN TYP? MAX | MIN TYPE MAX 


VIL Low-level input voltage 


Vv ined r Vec=4.5V, l)}=-—10mA 
nput clamp voltage 
IK p p 9 Ta = 25°C 


Collectors terminal Vec1 =4.5V, 


1 
(off) off-state current Vicol) = 24 V Ta =25°C 













Visat) Saturation voltage 





0.43 0.75 


ead 
< - < l/<el< 5 
> z 
= 


\(source) = —600 mA&, Ta = 25°C 

See Notes 3 and 4 

Input current 

at maximum =5.5V 

input voltage ine 

High-level nae 

input current | Strobe 
Lowrlevel ae 

SU DE VG HITED ty pr We Gl Airinnniar ey Ta = 25°C ae ee 

CCloff) att outputs off [From Voc? - . —. 138. 205) 

ici re eee ile rs A 
on one output on | From Vcc2] Ta = 25°C, See Note 3 36 55 | 86S 







3 










| 


oO; o 


3 


=| 





SN55327, SN75327 switching characteristics, Vcc 1=5 V, TA = 25°C 


PARAMETER 4 TO (OUTPUT) TEST CONDITIONS S$ MIN TYP MAX |UNIT 
Collectors Vs=Vec2=15V, RL=242, CL =25pF, 35 55 
| PH W, Zor X,Y See Figure 3 and Note 4 a a 
W.xYorz | “eoll™ Voor [= 1008.6, 2p 


TTHL See Figure 4 and Note 4 pe tO, el 
V Collectors 
oH W, Zor X, Y 


Vs = Vec2 = 24 V, 
\(sink) * 500 mA, 
T Unless otherwise noted, Vcc = > 5 V, Voco = 24 V. See Figure 2. 
Fan typical values are at Ta = 25°C. 
8 Under these conditions, not more than one output is to be on at any one time. 
Itp LH = Propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
tTLH = transition time, low-to-high-Jevel output 
tTHL =transition time, high-to-low-level output 
Von = High-level output voltage (after switching) 
NOTES: 3. These parameters must be measured using Pulse techniques. ty, = 200 ys, duty cycle < 2%. 
4. A 350-2 resistor is connected between node R (pin 4) and Vcco (pin 1) with Rjny (pin 5) open. 






















RL =47 9, Ci = 25 pF, 
See Figure 3 and Note 4 


For typical characteristic curves, Figures 11 through 14 of the SN55325/SN75325 data sheet apply for these circuits. 
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schematics SN55326, SN75326 


{4) 





16) CLAMP 
Vcc WZ 


Y 


VY NY : ae Vec, Veci. oF Veco bus, respectively. 


SN55327, SN75327 


Resistor values shown are nominal and in ohms, 


PARAMETER MEASUREMENT INFORMATION 


Vcc OPEN 

cel] 

i —— ———<_—— 'iclamp) 
Vcc -Rext — (+) 


CLAMPW,Z| (—)-4 





| VF(clamp) 






SEE 
FUNCTION 
TABLE 


FIGURE 1—-GENERALIZED TEST CIRCUIT 
FOR SN55326, SN75326 





TEXAS 


POST OFFICE BOX S012 e 










Vcoc1 Vcoc2 
eer lcc2 


[ Vecr “[Wee2 


| 
la 





SEE 
FUNCTION 
TABLE 


Rint NODE 1 
R 










[see 
NOTE A 


COL W, 2 | 





z 


NODE R 


COLLECTOR 
x,¥ 


Y 


\{sink} 
<—— (+) 


NOTE A: Rint is connected to Node R unless otherwise noted, 


FIGURE 2—GENERALIZED TEST CIRCUIT 


FOR SN55327, SN75327 
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PARAMETER MEASUREMENT INFORMATION 





Vs 
AL INPUT 
FROM OUTPUT Agteur 
UNDER TEST 
Cy. = 25 pF 
| (See Note B) 
OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zoy,+ * 50 2. For testing Voy (after switching), 
ty = 40 us, PRR = 12.5 kHz. For all other tests, ty, = 200 ns, duty cycle & 1%. 
B. Cy includes probe and jig capacitance. 


FIGURE 3—SWITCHING TIMES 






sain INPUT 
FROM OUTPUT 
UNDER TEST OUTPUT 
C_ = 25 pF Ry = 1002 
(See Note B) 
= OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zou, = 50 82, duty cycle < 1%. 
B. Cy includes probe and jig capacitance. 


FIGURE 4—SWITCHING TIMES 
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e Quadruple Interface for Core and SN75328 
Bubble Memories J OR N DUAL-IN-LINE PACKAGE 
, (TOP VIEW) 
e Characterized for Use to 600 mA 


e 24-V Output Capability 
e Qutput Transient Voltage Protection 
e Fast Switching Times ...40 ns Typ 


e Outputs Capable of Swinging Between 
Vecg2 and Ground 


e Source/Sink Base Drive Externally 
Adjustable 


e® TTL-or DTL-Compatible Inputs 
e Input Clamping Diodes 





logic: A low logic level at input A turns the switch on. 


description 
pats $N75330 
The SN75328 and SN75330 are monolithic JOR N DUAL-IN-LINE PACKAGE 
integrated circuit memory switches with TTL logic (TOP VIEW) 


inputs that are designed for use with core and bubble 
memories. Each device contains four 600-milliampere 
memory switches and operates from two power 
supplies, one of 5 volts and the other from 4.75 volts 
to 24 volts. Each switch is similar to the SN75327 
except that the strobe circuitry is omitted, which 
allows the collectors of the output transistors to be 
assigned to individual package pins. 


Each switch can function as either source driver or 
sink driver since the voltages at the output transistor 
terminals are capable of swinging between Vcc2 and 
ground. On $N75328 the base drive of all four output 

transistors is provided by connecting an external ‘a OR 
resistor of the appropriate value between Vccg and 
Node R. On SN75330 the base drive of each 
individual output transistor is provided by connecting NC = No internal connection 
an external resistor of the appropriate value between 

Vec2 and the corresponding Node R. By using this schematic of each input 
method the base current may usually be regulated 

within +5%, and the power dissipated by this resistor Vcc 

is external to the package and allows the integrated 4kQ2NOM 
circuit to operate at higher currents for a given 

junction temperature. 





logic: A low logic level! at input A turns the switch on. 











INPUT es me cs 
The SN75328 and SN75330 are characterized for 
operation from 0°C to 70°C. 
177 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc1 (see Note?) . 2... 2. ee ee ee ee ee ee ke ee ee ee TN 
SUppIY Voltage; VCCO .2-% 4 ee a ee we eS eS Bree ee eS OS oe wee eS eee COV 
INDUEVOItaGe. a: kite ee & Bong Hee Ye) ea Re ee Se ee i SE Bl er a oe Gee te oe BBV 
Output collectorvoltage: 2 5. 2-4 bh me ee ae Boa A ee we A Bae @ eo ee Re ew ewe ew BEV 
OUtpUtcollector Current” So. est G dee ta eid Bay ere hy “Ae a ee ae 750 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): Jpackage .... . 1375mW 

Npackage ..... 1150mW ° 
Operating free-air temperature range... 2... ee ee ee ee ee ee ee ek ek ew ew we) 60°C tO 70°C 
Storage temperature range Bt, oe. Gh eR Se RSs BEM Bre. Bee a Wer we - S6S C10 150 C 
Lead temperature 1/16 inch from case for 60 seconds: Jpackage . ......2-2.2.2.2.4. 24... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage .......2.. 2... 2.4... . 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal! Information section, which 
starts on page 2-1. In the J package, SN75328 and SN75330 chips are alloy-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


supply voltage, VEC &. a. 4 eee ee ho he ee ot ee eee ee a ee AD 5 -§:25 V 
supply Voltage; VOCO. ...-o ai-& ekg eS gt we Se AD Te Sim Be Se ae we |. AS 24 +V 
Output collector voltage 2:2... 4. see Bae we a we Bw ae we we 24 +#V 
Output collector current . . . 2... 6 ew ee ete te ee te ws 600 mA 
Operating free-air temperature, TA. ww we ee ee ee 0 70 °C 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


[vid Hioniewtinurvotoe [SSCs 
Vin___towlevelinputvottage [SY 
Trott) _Colestor offsite curent| Voor =475V, Vico =24V, _SeeFiget [| 00] A 
ae ee 














RL =95Q, Rext = 1.3 k®, lsink) © 150 mA 300 400 





Vv =15V, 
Visat) Saturation voltage | ¥002 AL =480, Foxx = 650.2, Tink) = 300 AS] 420550] om 


§ 
See Figure 1, 
rates RL = 32 2, Rext = 4302, \sink) * 450 mA§ 500 650 
e 
RL = 242, Rext = 3502, lsink) * 600 mMA§ 600 750 
1 
















1 
V 
Input current at maximum 
| ; : V, = 5.5V 
input voltage 
WH High-level input current | Vy = 2.4 V a.) BA 
He Low-level input current | V,)=0.4 V | 1 1.6] 
Sopey suena 
Iccloff) Allinputsat5V, Ta =25°C CC 
outputs of From Vccg [ta 20 


; Supply current, one Vicol) =6 V, source) = —50 mA, From Vcc1 
CClon) output on TA=25°C, See Note 3 From Vcc2 | 86S 


TUnless otherwise noted, Voc, = 5.25 V’ Veco = 24 V. 

FAII typical values are at Ta= 25°C. 

§ Under these conditions, only one output is to be on at any one time. 
NOTE 3: These parameters must be measured using pulse techniques, ty, = 200 us, duty cycle < 2%, 
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switching characteristics, Vag, =5 V, Tp = 25°C 


PARAMETER TEST CONDITIONS§ MIN TYP MAX | UNIT 
tPpLH Propagation delay time, low-to-high level output 40 60 
. : : Vs =Vec2=15V, RL=242, 
tPpHL Propagation delay time, high-to-low level output maha i ana a 30 50 
tTLH Transition time, low-to-high level output ibs ot . 3 axe : 20 30 
tTHL Transition time, high-to-low level output Pe IOUS 15 25 


Cy =25pF, Rext = 350 2, 
VOH_ High-level output voltage after switching L 4 ext Vs — 25 


\(sink) ~ 500 mA, ‘See Figure 2 





asia 

zm 

Goa 

eal 
Vs=Vec2=24V, RL =472, 


§ Under these conditions, only one output is to be on at any one time. 





PARAMETER MEASUREMENT INFORMATIONT 


Vcc1 Vcc2 


'cc1 | cca 


Vec1 Vcc2 NODE R(x) 





V(sink) 


a— (+) 








| | 
| | 
| | 
| 
| | 
Ie tyH | l 
(+) ———_—_—_—_— | loff 
Ne | | a (+) 

Sj : 
; Vicol) 
| l BP 
. 2 
| | 





GND 
Eigee enero pene 


oa 


FIGURE 1—GENERALIZED TEST CIRCUIT 


t Arrows indicate actual direction of current flow, Current into a terminal is a positive value. 
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PARAMETER MEASUREMENT INFORMATION 


switching characteristics 








Vs 
Re INPUT 
FROM COLLECTOR OUTPUT 
OUTPUT UNDER TEST oe 
Cy = 25 pF | {See Note A) | t 'PLH 1 
| (See Note B) a | jo—— t, ——el I 
! 
= i 
OUTPUT 
LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Input pulses are supplied by generators having the following characteristics: Zoy~ ~ 50 2. For testing Vou after switching, 
tw = 40 us, PRR = 12.5 kHz. For all other tests, ty, = 200 ns, duty cycle < 1%, 
B. Cy, includes probe and jig capacitance. 


FIGURE 2—SWITCHING TIMES 





TYPICAL APPLICATION DATA 


external resistor calculation 


The value of Rex¢ for any particular output current level may be determined by using the following equation: 


16(Vcc2 — VE — 2.2) 


R ey 
ext" Tiel — 1.6 (Veco— Ve — 2.9) 





where Ig is in mA and Rey; in kQ. 


Example 1. For!— = —300 mA, Ve = 4 V, Vcc? = 24V 


Example 2. For lp = —600 mA, Ve = 4 V, Vcec2 = 24V 
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G9Z2SZ SVXAL'SVT1V0 @ 210622 XO 3915AO 1LSO0d 


QalvuyuodyoonNni 


SLNAWNULSNI SVXAL 





DISPLAY DRIVERS 
FOR COMMERCIAL TEMPERATURE RANGE 


INPUT DRIVERS 


DISPLAY POWER DEVICE | PACKAGE 
DESCRIPTION COMPATI- PER ADDITIONAL FEATURES 
TYPE SUPPLIES TYPE TYPE 
BILITY PACKAGE 


@ Independent addressing of each gate for serial 
Veci1=12V, SN75426B J and parallel applications 
cmos Vec2 variable @ High input impedance (typically 1 megohm) 
from 
40 V to 90 V pom 


@ 30-mA clamp diodes on output 
e@ Switches 70 V in 1.2 us 
e AND driver (SN75426); NAND driver (SN75427) 
AC . 
DRIVERS ae 
DISPLAYS Vec1=12V, 
| VcCC2 variable 
Veci to 100 V 


iN 
SN75427B J,N 
e@ High-speed serially shifted data input (4 MHz max) 
SN75500A e Fast output transitions (less than 150 ns) 
@ 25-mA output current capability 
SN75502A e Output short-circuit capability 
@ Static shift registers can retain data on all outputs of 


SN75501 and SN75503A indefinitely 


Lad ® X-axis driver — SN75500A and SN75502A 9-47 
e Y-axis driver — SN75501A and SN75503A perform 
Y-axis sustaining function) 
sn75491 | ON 
e 50-mA source/sink capability 
SN7sa01A[ WN 
zz 


SN75501A 


SN75503A 


Variable from 
3.2V to 8.8 V 


LED DIGIT Variable from 
DISPLAYS DRIVERS 


SEGMENT 
DRIVERS 





@ 50-mA regulated source capability 
SN75493 ; : = 
® Display blanking provisions 
@ 250-mA sink capability 
e@ 250-mA sink capability 
e Display blanking provisions 


SN75492 
SN75492A 


SN75494 


SN75496 


TTL 

TTL 

TTL 

MOS, Variable from 
TTL 2.7 V to 6.6 V 
MOS, _ 
TTL 


Variable from 
2.7V to6.6 V 


e 250-mA sink capability 9-37 
@ 100-mA sink capability 

@ Input threshold... 2.7 V max : 

e Low voltage saturating outputs (0.4 V maximum) 


9-33 
9-37 
9-39 
® 100-mA sink capability 
SN75498 
e@ Input threshold... 2.7 V max 


SN75496A 


SN75497 N 








Ww 


AGIND NOIWLIITSS YAAING AVIdSIG 


G9ZSZ SVX3L‘SVTIVOG e Z10S2Z XO98 391540 1S0d 


GaLvuyuodyHoonNi 


SLNAWNULSN] SVXAL 


DISPLAY DRIVERS 
FOR COMMERCIAL TEMPERATURE RANGE (continued) 


DRIVERS 
DISPLAY POWER DEVICE |PACKAGE 
DESCRIPTION PER ADDITIONAL FEATURES 
TYPE SUPPLIES TYPE TYPE 
PACKAGE 


5V 7 SN75480 

HIGH-VOLTAGE 

BCD-TO-SEVEN- Beckman and Panaplex 119 
GAS SEGMENT 
venev Same f he SN75480 pl 
ame features as the us: 
from 5 V 7% SN75580 Dey er be c 
@ Decimal point provided 
to15V 
@ Latches to hold BCD information 
; pe 


@ Outputs regulated to insure constant brightness 
@ Blanking and ripple-blanking provisions 

@ High off-state breakdown voltage (120 V typical) 
e@ Designed for seven segment displays such as 


DRIVERS 


@ Lower supply power requirements 
@ Higher output voltage breakdown capability 


@ 13-mA output capabili 
ANODE aa © hd 


DRIVER © Designed for time-multiplexed displays 





such as Panaplex 11° 


DISPLAYS CATHODE 
Vee =—55V, 
EE SN75481 
VeB =-18V 


THERMAL THERMAL 
PRINT PRINTHEAD CMOS t5V SN75490 e 30-mA source, 50-mA sink capability 
DISPLAYS DRIVERS | mos {| 5V | 7 SN75270 @ Single ended, noninverting operation 


@ 12 drivers for dot-matrix or 
VACUUM ' ea SN75510 segmented displays 
FLUORESCENT DRIVERS CCi = ie . 
DISPLAYS Vcc2= 
SN75511 


DISCHARGE DECODER pone 
Variable 
TTL from 4.75 V 7 SN75584A 
to 15 V 
TTL, 


e Common strobe 


e 60-V output and 25-mA input 

® Serial input 

e@ SN75511 has latched outputs for 
continuous display 





©Trademark of the Burroughs Corporation 
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TYPE $N75270 
INTERFACE 7-UNIT MOS-TO-TTL CONVERTER AND 
CIRCUITS THERMAL PRINTHEAD DRIVER ARRAY 


BULLETIN NO. DL-S 7712061, SEPTEMBER 1973—REVISED APRIL 1977 





JORN 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e 7 Single-Ended Noninverting 
Drivers Per Package 


eo Inputs Compatible with MOS 
e TTL-Compatible Outputs 
e = Single 5-V Supply 


2A 3A 6A 7A GND 
description 


The SN75270 is a monolithic integrated circuit 
designed for use aS a sense amplifier or thermal 
printhead driver. As a sense amplifier, the device can 
be used to convert from MOS to TTL levels. As a 
thermal printhead driver, this device is used with 
EPN3600-type thermal! printheads. 





The SN75270 is characterized for operation from 
O°C to 70°C. 


GND 





Resistor values are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, Vcc (seeNote 1) 2 6 6 we ee ee ee ee ee ee ew UT 
Input current ... . a fhe Nee ah aE Se, a ae AS 
Continuous total disipation at ioe Blau) 25° c fee: -air saeaparatnie (ese Note 2) ae 10) 0 0) 
Operating free-air temperaturerange 2... ke ee ee ee ee OPC to 70°C 
Storage temperature range... . Co ee ee ee ew ew e)6=65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: ‘' packaus Cid Be eS Bowe ke eS Se BOOS 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . .. ... 1... ee ee eee 260°C 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, Vcc 4.75 5 5.25 V 

High-level input current, 1} 0.5 2 mA 
Low-level input current, It 0 0.1 mA 
Operating free-air temperature, Tp 0 70 °C 


NOTES: 1. Voltage values are with respect to network ground terminal. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts on page 2-1. In the J package, SN75270 chips are glass-mounted. 





TEXAS INSTRUMENTS 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 


THERMAL PRINTHEAD DRIVER ARRAY 





electrical characteristics over recommended operating free-air temperature range 


PARAMETER TEST CONDITIONS M 


Veco =4.75V, 1H =500nA, 
VoH High-level output voltage CC IH Lu 
lOH = —80 nA 
Voc =4.75V, Wy =100nA, 
VoL Low-level output voltage CC IL m 
loL =3.2mA 
Voc =4.75V, 44 =500 HA, 
Vo=lv 



















I High-level output current 
On . Voc =5.25V, ly=500HA, 


Vo = 0.25 V 


Veer =5V, yy = 100 vA, 
IccL Total supply current, all outputs low | aan IL m 
Oo = 


switching characteristics, TA = 25°C 






PARAMETER 
tpLH Propagation delay time, low-to-high-level output Vec=5V, CL = 15pF, 


tpHL Propagation delay time, high-to-low-level output RL =1.5k2, See Figure 1 





PARAMETER MEASUREMENT INFORMATION 


Vec 
5V 5V 5V 


RL = 1.5 k2 






PULSE 
GENERATOR 
(See Note A} 







OuTPUT 


Ci = 15 pF 


| (See Note B) 


NOTES: A, The putse generator has the foliowing characteristics: Zgy_, = 50 2, tr < 10 ns, te © 10 ns, PRR = 500 kHz, ty, = 500 ns. 
B. C, includes probe and jig capacitance, 









TEST CIRCUIT 
5V 
PULSE 
GENERATOR 
Ses ee See OV 
rg ee ee HIGH 
INPUT 50% 50% 
LOW 
Vou 
OUTPUT 
VoL 
VOLTAGE WAVEFORMS 


FIGURE 1 
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TYPE SN75270 
7-UNIT MOS-TO-TTL CONVERTER AND 


THERMAL PRINTHEAD DRIVER ARRAY 





TYPICAL APPLICATION DATA 














TTL OUTPUT 
(see Note A) 
-5V 
_ VoH — VBE 
Note A: a. ——S—_—_— 
'OH 

VOH = High-level output voltage of MOS device 

Vee = Base-Emitter voltage of input transistor of SN75270 

lon = High-level output current of MOS device 

example: let VoyH=4V 

loH =1MA 
VeE =0.7 V 
4—0.7 
= =3.3k2 
FIGURE 2—MOS TO SN75270 CONNECTION 
13 V 
r __{_ i mesas 
1/7 SN75270 | = | 
FIGURE 3—THERMAL PRINTHEAD DRIVER FOR 
THE EPN3600 THERMAL PRINTHEAD 
TEXAS INSTRUMENTS 9-7 
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INTERFACE TYPES SN55426B, SN55427B, SN75426B, SN75427B 
CIRCUITS AC PLASMA DISPLAY DRIVERS 


BULLETIN NO. DL-S 12499, MARCH 1979 










.90-V Output Swing cen ‘J ae N 


® CMOS-Compatible Inputs DUAL-IN-LINE PACKAGE (TOP VIEW) 


® Quad Drivers with Independent Addressing of 
Each Gate for Serial or Parallel Applications 


e High Data Input Impedance... 1MQ Typ 


e 30-mA Clamp Diodes on Output 
description 
The SN55426B, SN55427B, SN75426B, and 
SN75427B are monolithic integrated-circuit plasma 
display drivers. The logic of the two drivers is comple- 
mentary to permit controlled writing or erasing at a 
specified point on the display. The ’426B noninvert- 
ing pulser is normally near ground potential and is 
pulsed near Vcc2, while the ‘427B inverting pulser ts 





normally near Vcc? potential and is pulsed near SN55427B...J 

ground potential. The devices are designed to accept SN75427B...JORN 

CMOS logic input signals and drive one display line DUAL-IN-LINE PACKAGE (TOP VIEW) 
per output. 


There are four gates per package with individual data 
inputs. Additionally, each device has a strobe and a 
multiplex input controlling all four gates. The devices 
require two power supplies, the logic section power 
supply Vcc, and the high-voltage bias supply Vcc2. 
VcCC2 controls the magnitude of the output swing. 


Each output is designed to sustain 20-milliampere 
switching transients on the output. Each output is 
also protected by source and sink clamp diodes with 
30-milliampere current capability. Each device is 
designed to be operated at 50 kilohertz but may be 
operated as high as 85 kilohertz. 


positive logic: Y = A-M-S 





NC—No internal connection 
The multiplex and strobe inputs (inputs M and S&S, FUNCTION ae ae DRIVER) 
respectively) act on all four gates simultaneously and | OUTPUTS —si 






aid in plasma panel design. Pw se 
The SN55426B and SN55427B are characterized for : = 
operation over the full military temperature range of 
—55°C to 125°C, The SN75426B and SN75427B are 
characterized for operation from O°C to 70°C. 
schematics of inputs and outputs H=high level, L=low level, X=irrelevant 


EQUIVALENT OF EACH A, M, OR S INPUT TYPICAL OF ALL OUTPUTS 
Vcc2 


Vcc! 


OUTPUT 
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TYPES SN55426B, SN55427B, SN75426B, SN75427B 
AC PLASMA DISPLAY DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc1 (see Note 1) 2. 1. 6 ww ee ee ee ee ee ee et he ee ee tw wee «TEV 
Supnoly voltage, VECO «4. o-é aa SBS ee OEY ea See i SRP eee See a te ee EV 
[pint VORAGGs Vite. se. Gece, ea tea Tees ec Sly at eh we aE es ek SL a Pe Sos as ES cee ey ct cae a oe | TV 
Continuous outputcurrent; IQ. “a> 4. 4-89. ae a eee we ae ie Be a ee ee le SG 20 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) ........ =... 800mW 
Operating free-air temperature range: SN55426B, SN55427B .. . . 1. ee ee ee ee BES to 125°C 

SN75426B,SN75427B ........... 4.444. . O°C to 70°C 
Storage temperature range . 2. 1 ee ee ee ee ee ee . —65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package... . 1 1 ee ee ee ew ee ee 300°C 
Lead temperature 1/16 inch from case for 10 seconds: N package . . ... 2. 1 ee ee ee ee ee 260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25 C free-air temperature, refer to Dissipation Derating Table. 


DISSIPATION DERATING TABLE 
POWER DERATING ABOVE 
RATING FACTOR Ta 


PACKAGE 


J 800 mW~s8.2 mW/°C 52°C 
N 800 mW ss 9.2 mW/PC 63°C 





recommended operating conditions 


Supply voltage, Vcc} 

Supply voltage, Vcc2 

Strobe frequency 

Data input frequency 

Width of strobe pulse 

Operating free-air temperature, TA 





SN55426B, SN55427B electrical characteristics, Vcc1 = 12 V, Vcc2 = 70 V, Ta = —55°C to 125°C 
(unless otherwise noted) 


Vin High evel input voltage aces 


Vv High-level output voltage Vin = 7V, 
- u 
OH g p g ViL=3V 
Vin =7V, 
V Low-level cutput voltage 
oF e : Vit H3sV 
Outputhigh, Igq=30mMA 
V Gusts aaaipreoliads |Outputhigh,  Io=30mA 
OK P s Output low, lo = —30 mA 
HH High-level input current Vin =12V 


Icc1 Supply current, logic section Vcoc1=12V, {All inputs at 12 V 


Supp! t, output secti Vec2 = 90 V, [All outputs high 
current, Output section 
sie is : No load All outputs low 


ICcCi(av) Average supply current, logic section tw =Sus, f = 50 kHz, 
ICC2(av) Average supply current, output section } No load 


Tan typical values are at 25°C. 
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TYPES SN55426B, $N55427B, SN75426B, SN75427B 
AC PLASMA DISPLAY DRIVERS 


SN75426B, SN75427B electrical characteristics, Vcc1 = 12 V, Vcc2 = 70 V, Ta = 0°C to 70°C 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 
Vin___High evel input voltage fea ee 


Vo High-level output voltage 1H CC2 cc2 V 
: | 





















H 
Vin =7V lo=i1mMmA 
VOL Low-level output voltage 
Output high, 19 = 30 mA V +08 V +1.5 
VoK Output clamp voltage CC2 CC2 
Output low, lo =-30mA 


tH High-level input current 





same SSiereeEsee sn. 5 col 
tcc1 Supply current, logic section Vec1=12V, JAllinputsati2V | 104" 


. Vcc2=90V, |All outputs high 
Icc2 Supply current, output section 
No load All outputs low 


Icci(av) Average supply current, logic section tw = Sus, f = 50 kHz, Po 0m 
ICC2(av) Average supply current, output section | No load a Sea 


T All typical values are at 25°C. 


— 
ie) 
Ww 
© 








switching characteristics, Voc, = 12 V, Vecg = 70 V, Ty = 25°C 


PARAMETER 
tPLH Propagation delay time, low-to-high-level output CL = 20 pF, RL = 100 kQ, 0.7 1.2 
tPHL Propagation delay time, high-to-low-level output See Figure 1 0.3 0.8 





PARAMETER MEASUREMENT INFORMATION 


Vcc1 Vcc2 


< 10 ns—fe—o} bo—o— < 10 ns 










GENERATOR 


(see Note A) 
{see Note B) 






SN55426B, SN75426B 
°426 OUTPUT 


90% 
CL=20pF ‘427 OUTPUT 
(see Note B) 10% 


OUTPUT 


Vec1 Vec2 


GENERATOR 
(see Note A) 


SN&5427B, SN75427B 


TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy;+ = 50 2, PRR = 50 kHz, ty = 5 ms. 
B. C , includes probe and jig capacitance, 


FIGURE 1—SWITCHING TIMES 
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TYPE SN75480 
pag : HIGH-VOLTAGE 7-SEGMENT 
| DECODER/CATHODE DRIVER 


BULLETIN NO, DL-S 7712244, MAY 1975—REVISED AUGUST 1977 






N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Plug-In Replacement for National 
Semiconductor DS8880. 


e Adjustable Output Current from 
0.2 mA to 1.5 mA 


e High Off-State Output Breakdown 


Voltage (120 Volts Typical) BECINEUTS 
e Outputs Regulated to Ensure spcens 
Constant Brightness ae Pe epee a OUTPUTS 


Blanking and Ripple-Blanking Provisions BLANKING INPUT/ 
Low Power Dissipation 
TTL-Compatible Inputs 
Single 5-V Supply 


CPi BI/RBO- RBI 


INPUTS INPUTS 


logic: see function table 





functional block diagram 


(7) A (13) 
A >< I> = a 
B Y (12) 
(1} : 
B . ° 
es an a ea Em 
INPUTS a (2) € ; (11) 


y ae 16-WoRD x 7-B1T | “N¥ 
p6)_ By, B iS pEED ony Pe (10) 
a Ne | 


(9) 
eee 
q 


SEGMENT 
OUTPUTS 





ABCD (15) 
RIPPLE: (¢) ae ; aS Constant-current 
BLANKING . N regulator (adjusted 
INPUT (14) . by changing Rp) 
S ye 
Y OUTPUT 5 
BLANKING 
CURRENT- 
BLANKING INPUT/_(4) }-d> REFERENCE} (3) baoGRAMMING 
RIPPLE-BLANKING OUTPUT ae CIRCUIT INPUT 





description 


The SN75480 is designed to decode four lines of BCD input and drive a gas-filled seven-segment display tube such as 
Beckman and Panaplex !It displays. The design employs a 112-bit read-only memory that provides 
BCD-input-to-full-hexadecimal decoding by switching current sinks on or off in accordance with the function table. 


The output current into the current sink is adjusted by connecting an external program resistor (Rp) from Vcc to the 
current programming input in accordance with the programming curve, Figure 1. This adjustment can vary the output 
sink current from nominally 0.2 milliamperes to 1.5 milliamperes in order to drive various tube types or to permit 
multiplex operation. The sink current for the other segments is proportioned to the b-segment current to provide even 
illumination of all segments. Each sink output is regulated to ensure a constant brightness of the display with a 
fluctuating supply voltage. Typically the on-state output current varies 1% for an output voltage change of 3 to 50 volts. 
The off-state voltage applied to these current sinks can vary from 3 volts to at least 80 volts. 


The blanking input provides unconditional blanking of any output display, while the A through D inputs into the 
blanking circuit allow simple leading or trailing-zero blanking. 
TTrademark of Burroughs Corporation. 
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TYPE SN75480 
HIGH-VOLTAGE 7-SEGMENT DECODER/CATHODE DRIVER 





FUNCTION TABLE 


DECIMAL INPUTS SEGMENT OUTPUTS 

OR BI/RBO : DISPLAY 
FUNCTION | res Oo c B A 

LoL 


L L 





L 
ct 


TBI/RBO is wire-AND logic serving as a blanking input (BI) and/or ripple-blanking output (RBO). When RBI and inputs A, B, C, and D are all 
low, all segment outputs go off and RBO goes to a low-level (response condition). 


H = high level, L = low level, X = irrelevant 





schematics of inputs and outputs 


EQUIVALENT OF CPIINPUT| EQUIVALENTOF BCD AND | EQUIVALENTOFBI/RBO| TYPICAL OF ALL OUTPUTS 
RIPPLE-BLANKING INPUTS a Vcc 


INPUT 
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TYPE SN75480 
HIGH-VOLTAGE 7-SEGMENT DECODER/CATHODE DRIVER 


a a I EE TE a a RL A I I I SE TI ST CE CI ET I TI SIT SINS EY SR A ON IE EEN 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) 2. 2. 2 2 ww we ee ee ee ee ee ee ek ee ee TV 
Input voltage: All inputsexcept BI/RBO . . . . 2. 2 1. we we ee ee ee ee ee BV 

BI RB Oi ve ven ites oo ae ee a Ee ey ee SP eh Set See WS 
On-state output voltage. 2. 2 1 ww ee ww ke wk kk 55 V 
Continuous on-state segment output current. . . 2. 2. 2. 1 ee ee ee ee ew ee el ee) 623 MA 
Peak transient on-state segment output current (see Note2) . . . . .. . we ee ee ee. SOMA 
Continuous total dissipation . 2. 2. 1 1 1 ee ee ee ee ee ee ee eee) 6600 MW 
Operating free-air temperaturerange . 2. . . 1. we ee ee ee ee ee ee ew ew ee O°C to 70°C 
Storage temperature range. . 2. 2. 2. wee ee ek ee ee we ee ee) ~6= 65°C to 150°C 
Lead temperature 1/16 inch from case for 10 seconds. . . . . 2... ew ee ee ek ek 260°C 


NOTES: 1. Voltage vatues are with respect to network ground terminal. 
2. In all apptications, peak transient segment current must be limited to 50 mA. This may be accomplished in d-c applications by 
connecting a 2.2 k2Q resistor from the anode-supply filter capacitor to the display anode, or by current limiting the anode driver 
in multiplex applications (See Figure 4). 


recommended operating conditions 
MIN NOM MAX UNIT 


Supply voltage, VCC ww wk kk ee ee 4.75 5 5.25 V 
Off-state output voltage . 2. 2 ee ee ee ee ek 80 V 
On-state output voltage 2... ww kk ee ee ee ee ke 3 50 ~«2OUV 
Operating free-air temperature . 2. 1. 1. 1 1 we ee ee ek ek ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Min TP? Max [UN 
Vin ighaevetinputvontage dT SCS 
[Vie___towievelinpurvoltge SSP 


Off-state output 
V thru BI/RBO atOV, Ig = 250nA 80 120 


lOloff) -—Off-state output current BI/RBO atOV, Vgo=75V 


Ap=18.1k21 018 0.20 0.22 
Vec=5¥V, 
: a Rp=7.03k2 | 0.45 0.50 0.55 
Olb) * Rp=3s4kn | 09. 1.0 1.1 
Ta = 25°C 
Rp = 22k 





















=] 









o 
h 


{Ol(on)b Segment-b on-state output current 










0.84 0.93 1.02 
1.12 1.25 1.38 






Vec=5V, 


All outputs at 50 V, 

ee 6 lem 0910011 
“segment curren = 

aes : 089 1.10121 


eh aes Vcc =5.25V, V)=5.5V 7 400] HA 
except B!/RBO cc" geo eee 
High-level Any input 
ne shi Meee Voc =5.25V, Vy=2.4V 
input current except BI/RBO 


Any input 
except BI/RBO Vec =5.25V, Vy~=0.4V mA 


input current BI/RBO 


Vcc =5.25V, All inputs at OV, 
| Ss { rrent 27 43| mA 
cc upprly curr Rp =22k2 


Tail typical values are at Voc = 5 V, Ta = 25°C. 


Segment output currents 
'Olon) 


lO(on)b 










normalized to 







Segments a, f, & g 
















4 
> 





Low-level 
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TYPE SN75480 
HIGH-VOLTAGE 7-SEGMENT DECODER/CATHODE DRIVER 





switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 
toff Turn-off time of segment outputs from BCD inputs 


ton Turn-on time of segment outputs from BCD inputs 

toff Turn-off time of segment outputs from BI/RBO 

ton Turn-on time of segment outputs from BI/RBO 

toff Turn-off time of segment outputs from RBI 

ton Turn-on time of segment outputs from RBI 

tPLH Propagation delay time, low-to-high-level RBO from RBI 
tPHL Propagation delay time, high-to-low-level RBO from RBI 





TYPICAL CHARACTERISTICS 


NORMALIZED 
anata oat ed aa SEGMENT ON-STATE CURRENT OUTPUT CURRENT 
vs 
PROGRAM RESISTOR Y LEE AEN pe Sra OUTPUT VOLTAGE 
N 


19 = 0.2 mA to 1.5 mA 
Rp has zero temperature 


Segment-b Output Current—mA 
eat) ae 
Y 
Ig~Output Current—mA 





“0 10 20 30 40 50 60 70 80 


a t0] 20 4640~—=—«60 80 100 120 140 
Ta-—Free-Air Temperature— C 


Vo-—Output Voltage—V 


Segment On-State Current Relative to Value at TA 


Rp—Program Resistor—k82 


FIGURE 1 FIGURE 2 FIGURE 3 


TYPICAL APPLICATION DATA 


200 V MAX 
(See Note 3) 0.1 uF 


















2.2 kQ 
fk (See Note 4) 


BECKMAN OR 
PANAPLEX II 
DISPLAY 
















COUNT SN7493A 
B 2D 20 
INPUT “| | BINARY SN7475 
COUNTER Oc 3D 4-BIT LATCH 39 





SN75480 


FIGURE 4—HEXADECIMAL DISPLAY 


NOTES: 3. This voltage must be adjusted for the type of display used to ensure that the on-state and off-state voltages do not exceed 55 V 
and 80 V, respectively, at the outputs of the SN75480. 
4. In all applications, peak transient segment current must be-limited to 50 mA, This may be accomplished In d-c applications by 
connecting a 2,2-kQ resistor from the anode-supply filter capacitor to the display anode, or by current limiting the anode driver in 
multiplex applications, 
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INTERFACE TYPE SN75481 
CIRCUITS ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 


BULLETIN NO. DL-S 7512514, APRIL 1975 


N 
DUAL-IN-LINE PACKAGE (TOP VIEW) 


e MOS-Compatible Inputs 


INPUTS 
e Designed for Use with VE IA CRS SA CAS SA BA Wee 
Panaplex Itt Displays 


e 55-Volt Operation 
@e 13-mA Output Capability 


description 


The SN75481 is a hex digit driver designed to be used 
as an anode driver for Panaplex {IT gas discharge 
displays. The guaranteed 55-volt minimum 
breakdown voltage, MOS compatible inputs, and six 
drivers per package make it ideally suited for time- 
multiplexed calculator displays. 


OUTPUTS 





NC—No internal connection. 


When the input is open or low (~Vgp), the output will be off and at approximately VEE. When the input is high 
(~Vss), the output will be on and at approximately Vss—2 volts. Each output is designed to supply up to 
13 milliamperes when in the on state. 


The SN75481 is characterized for operation from O°C to 70°C. 


schematic (each driver) 


Vss 


TO OTHER DRIVERS 


INPUT 


VBB 


10 kQ 
TO OTHER 
DRIVERS 


35 kQ 


OUTPUT 





VEE 


t+rademark of Burroughs Corporation. 
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TYPE SN75481 
ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Veg (see Note Ps ee a es ey cia cee as ge oe He SE ie ie a a tee a ee -—25V 
Supply voltage, VEE . . - - se we ee a ch a oe ae ee ck Se ok eS OBO 
Inputvoiltage ......... — SN OR arc ete Bee ety es aa. Se - VBB 
Continuous outputcurrent .......-. Cole Ueno st Wee BO Ug Rnd, Ae wee ae ta ae ec la. CeO 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) ~ ee es « 80O0mMW 
Operating free-air temperature range sc nd i wrae Mee, Bi Serge wa nds Be ca es la. alc oO 10-70 0 
Storage temperature range . ..... ee we we De ee ee ew ew ee e)~=6=B5°CS to 150°C 
Lead temperature 1/16 inch from case for 10 seconds Sande ee tee a ots ce 326056 


NOTES: 1. All voltage values are with respect to Vgs. 


2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information Section, which 
starts On page 2-1. 


electrical characteristics over recommended operating free-air temperature range, 
Vss = 0, Vep = —18 V, VEE = —55 V (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX )UNIT 


V = V th 1 kQ, V . = -9 V, 
Vo(on) On-state output voltage 1 = Vss thru BB 
lo =—-12 mA 
I = 100 A, V = a V, 
VOloff) Off-State output voltage ae : Ht 8B = —9 
O = 


hy High-level input current Vt =Vsg thru 1002, Io =-12 mA PB Pm 
One input to Vss thru 100 2, 
1 Supply current from V A 
BB sat BB All other inputs open, Iq =—12 mA ie 
' Sappiy canenctreny One input to Vss thru 100 2, 
EE i EE All other inputs and all outputs open 







< 





Supply current from V One input to Vgs thru 1k&, 
iat = All other inputs open, Ig =—-12mA 
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Vo—Output Voltage—V 


Vo—Output Voltage—V 


TYPE SN75481 


ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 





TYPICAL CHARACTERISTICS 





OUTPUT VOLTAGE 
VS 
INPUT VOLTAGE 
0 
Vss = 9 
Vep=-9V 
—10F Veg = -55V 
No load 
—20 
—30 
—40 
ic ace 
Ee 
-9 1 i —6 —5 —3 
Vj—Input Voltage—V 
FIGURE 1 
OUTPUT VOLTAGE 
VS 
INPUT CURRENT 


VO(on)—On-State Output Voltage—V 


TaA=70°C 


wa 
TH 
ana 
Sandan 
=oann 
a 


—0,1 0 0.1 0.2 0.4 0.5 
1j—Input samme 










—30 


—40 


—50 


FIGURE 3 


OUTPUT VOLTAGE 
vs 


INPUT VOLTAGE 


Vss=OV 
Veg =—55 V 
TaA=25 C 
No load 


Vo—Output Voitage—V 





0 
—25 -20 -15 -10 -—-5 0 5 
Vj—Input Voltage—V 


FIGURE 2 


ON-STATE OUTPUT VOLTAGE 
VS 


OUTPUT CURRENT 


VEE =—55V 





—14 -12 -10 -8 -6 -4 —2 0 2 
{9o—Output Current-mA 


FIGURE 4 
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TYPE SN75481 
ANODE DRIVERS FOR GAS DISCHARGE DISPLAYS 





TYPICAL CHARACTERISTICS 


INPUT CURRENT INPUT peti! 
VS 
INPUT VOLTAGE OUTPUT CURRENT 


Vep=—i18V 
VEE =—55V 


sae 
Bus 


* 
Z 


1j—Input Current—mA 
{j—Input Current—mA 





a 
_ 
ae 
eS 
= 
a 
ae 
im 
= 
cdl 


Pitti tA | 





—14 -12 -10 -8 -6 -4 -2 0 2 
Vj—Input Voltage—V 1o—Output Current—mA 
FIGURE 5 FIGURE 6 





TYPICAL APPLICATION DATA 


SN75481 
ANODE DRIVER 


DIGIT DRIVE 





L_ TO OTHER DIGITS 





PANAPLEX II 
NUMERIC PANEL 


SN75480 


DISPLAY PANEL 


SEGMENT DRIVE 


CATHODE DRIVER 
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INTERFACE TYPE SN75490 
CIRCUITS THERMAL PRINTHEAD DRIVER 


BULLETIN NO. DL-S 7712513, MAY 1977 





Inputs Compatible with TTL and JORN 
5-V CMOS DUAL-IN-LINE PACKAGE 
@ 30-mA Source Current Capability eee 


e@ 50-mA Sink Current Capability 
e Standard Supply Voltages ...+5 V 
@ Six Positive-AND Drivers per Package 


e Common Strobe 


1A 2A 3A 4A 5A 6A S 


menenen eS 5 s 3 P P 
These circuits are designed to drive many of the 
Popular thermal printheads including the EPN5200 
and EPN3620. The SN75490 features six AND 
drivers with common strobe. Each driver has a —S.—,eoe Reh ok 
totem-pole output with a nominal voltage range of 2 | 3 | 4 5 | 8 | ia 8 


—4.75 V to 3.5 V. 


Vece 1Y 2Y 3¥Y 4Y SY  6Y GND 


The SN75490 is characterized for operation from 0°C 
to 70°C. 


schematic (each driver) 








577 
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TYPE SN75480 
THERMAL PRINTHEAD DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc+ (see Note 1) 2. . 2. 1 ww we ee ee ee eee ee ee TV 
Supply voltage, VCC— (see Note 1) ds = > Yarn du- tay gp len ote a, ee Tar He es Ee, Be Ga we, ee Se 
High-level outputcurrent . . 2... 2. ee ee ee ee ee te ee ew ke ee ew ewe ew ew OMA 
Low-level output current . . . 1. 1 1 ee ee ee ee ee ee eee we ew ee ew ew e)~«66OMA 
INDUT- VONAGE: “20% <a. 5S, ee we vee De sea a. Wa a We See eae es ee SBE 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) .......2.2.2.2.2..dTW 
Operating free-air temperature range . 2... 1. ee ee ee ee ee ee eee ee ee 60°C tO 70°C 
Storage temperaturerange . 2... we ee eee ee ee we ee ew ee ee ee 65°C to 150°C 
Lead temperature 1/16 inch from case for 60 seconds: J package ......2.2.2.4.4. 2.2242... . 300°C 
Lead temperature 1/16 inch from case for 10 seconds: Npackage . ........ 2 ee ee ws « 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Curves in the Thermal Information section, 
which begins on page 2-1. In the J package, SN75490 chips are glass-mounted. 


recommended operating conditions 


MIN NOM MAX UNIT 


supply voltage, VCGe- . So Sac he we he ae we ee RS 4.75 5 5.25 V 
Supply voltage, VCC— ww ww ee ke ke ee ee eee ee ee ee) 475 —5 —5.25 V 
High-level output current, IOH . . . . eee ee ee eee tt ee —30 mA 
Low-level outputcurrent,IQOL «2. 1 1 ee ee ee 50 mA 
Operating free-air temperature, TA... we ee ee ee ee 0 70 “¢ 


electrical characteristics over recommended operating free-air temperature range, Vec+ =t5V 
(unless otherwise noted) 


PARAMETER TEST CONDITIONS 












MIN TyPt MAX /U 


=| 


VIL Low-level input voltage 
ViK Input clamp voltage 


Vv = 4.75 V, | =-—30 mA 
VOH High-level output voltage CC+ OH m 


Vec+=5V, loH = —30 mA 









Vec-=-5V,  !'oL=50mA ~4.75 —4.4 








VOL 
WH High-level input current La ee 
Ne Low-level input current ae 


Supply current from Vcc+, 


3 
> 


N) 

“J 

a 
2S 
“I 


3 



























Ioc+(H) all outputs high be eee ages 
loc_(H) Supply current from Vcc_, os 
all outputs high 
ae orale — 
Supply current from Vcc, Vcc: = +5.25V, Vj =0.4V a 
Icc—(L) ( Sage 


all outputs low 


T All typical values are at Vocy = +5 V, Ta = 25°C. 
NOTE 3: The algebraic convention where the more positive (less negative) limit Is designated as maximum is used in this data sheet for logic 
voltage levels only, e.g., if —4.4 V is a maximum, the typical value is a more negative voltage, 
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TYPE SN75490 
THERMAL PRINTHEAD DRIVER 





switching characteristics, Vac, = +5 V, Ty = 25°C 


PARAMETER TEST CONDITIONS | MIN TYP MAX | UNIT 


tPLH Propagation delay time, low-to-high-level output 

CL =15pF, 
RL =1200, 
See Figure 1 


tpHt. Propagation delay time, high-to-low-level output 
tTLH ‘Transition time, low-to-hightevel output 


tTHL ‘Transition time, high-to-low-level output 





PARAMETER MEASUREMENT INFORMATION 







PULSE GENERATOR 
(See Note A} 


OUTPUT 






RL =1202 


(See Note B) 


TEST CIRCUIT 








OUTPUT = 


tT trHL-j>———o 


VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy_, = 50 2, f = 100 kHz, ty, = 1 us, tp < 10 ns, ts < 10 ns. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—SWITCHING TIMES 
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TYPE SN75490 
THERMAL PRINTHEAD DRIVER 





TYPICAL APPLICATION DATA 


MESA 








EMPERATURE- 
OMPENSATING 
DIODE 


rT 
Cc 










SN75490 


TIMING 
AND 
LOGIC 


SN75490 


PRINTHEAD MATRIX 
ADDRESS LINES 


FIGURE 2—PRINTER SYSTEM BLOCK DIAGRAM USING §N75490 DRIVERS AND 
EPN3620 THERMAL PRINTHEAD 


Vcc 






| 
| 
| 
| 


EPN3620 


SN75490 
DRIVERS 


(Ses as Sa ee ss es ed 


FIGURE 3—DIAGRAM SHOWING THE CONNECTION WITH ONE OF THE MESAS OF THE EPN3620 


For a detailed description of the EPN3620 thermal printhead, see data sheet DL-S 7712505 and Texas Instruments Application Report, Bulletin 


CA-190. 
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INTERFACE TYPES SN75491, SN75491A, SN75492, SN75492A 
CIRCUITS MOS-TO-LED DRIVERS 


BULLETIN NO. DL-S 7711769, OCTOBER 1972—REVISED MAY 1977 





QUAD SEGMENT DRIVER AND HEX DIGIT DRIVER FOR INTERFACING 
BETWEEN MOS AND LIGHT-EMITTING-DIODE (LED) DISPLAYS 


SN75491, SN75491A 
N DUAL-IN-LINE PACKAGE (TOP VIEW) 


@ 50-mA Source or Sink Capability ('491, '491A) 

e 250-mA Sink Capability (492, '492A) 

e Rated for 10-V Operation ('491, '492) 

e Rated for 20-V Operation ('491A, '492A) 

e Low Input Current for MOS Compatability 
Low Standby Power 

e High-Gain Darlington Circuits 





= SN75492, SN75492A 
description N DUAL-IN-LINE PACKAGE (TOP VIEW) 


The SN75491, SN75491A, SN75492, and SN75492A 
are monolithic integrated circuits designed to be used 
together with MOS integrated circuits and common- 
cathode LED’s in serially addressed multi-digit 
displays. This time-multiplexed system, which uses a 
segment-address-and-digit-scan method of LED drive, 
minimizes the number of drivers required. 


The SN75491 and SN75491A are quadruple segment 
drivers. The SN75492 and SN75492A are hex digit 
drivers. The SN75491 and SN75492 are characterized 
for operation to 10 volts. The SN75491A and 
SN75492A are characterized for operation to 20 volts. 


schematic 





SN75491, SN75491A (each driver) SN75492, SN75492A (each driver} 







C Y 
(3, 5, 10, 12) 







(1, 2,6, 7,9, 13) 


(1,7, 8, 14) (14, 3,5, 8, 10, 12) 
A 


(2,6, 9, 13) 
E 


(11) 
TO OTHER 1) TO OTHER 


ss 
DRIVERS TO OTHER DRIVERS 


DRIVERS GND DRIVERS GND 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75491A | SN75492 | SN75492A | UNIT 
Input voltage range (see Note 1) 
Collector (output) voltage (see Note 2) 
Collector (output)-to-input voltage 
Emitter-to-ground voltage (Vj >5 V) 


Emitter-to-input voltage 


Voltage at Vsg terminal with respect to any other device terminal | 20 


each collector (output) 
Collector (output) current 
all collectors (outputs) 


Continuous total dissipation at (or below) 25 C 800 800 800 ane 
free-air temperature (see Note 3) 
Operating free-air temperature range 0 to 70 


Storage temperature range ~65 to 150 | —65 to 150 | -65to 150 | —65 to 150 


Lead temperature 1/16 inch from case for 10 seconds | 260 | 20 | wo | 20 | 


NOTES: 1. The input is the only device terminal that may be negative with respect to ground. 
2. Voltage values are with respect to network ground terminal unless otherwise noted. 


mA 





3. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. 


"491, ‘491A electrical characteristics, VSss = 10 V for SN75491, Vss = 20 V for SN75491A, 
TA = 0°C to 70°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT 


Input = 8.5 V through 1k2, VE=SV, 
Vv i 






Ic=50mA, Ta =25°C 










V On-state collector-emitter voltage 
CE(on) pias Input = 8.5 V through 1kR, Ve=S5V, 
Ic = 50mA 
Vc=Vss, Ve=0, 1) =40 nA 
IC(off) Off-state collector current = = LA 
Vc=Vss, VeE=90, V,=0.7V 





a ae Vi=Vss) Ve=0, {| ‘491 | 
y Input current at maximum input voltage 
Ic = 20mA _ ‘41a 476. | 
[Te Emitter reverse current ——~—S=«d i=, —*Ve=8V, Ie=0 
is§____ Current into Vag terminal eS mA | 


‘492, ‘492A electrical characteristics, VSS = 10 V for SN75492, Vss = 20 V for SN75492A, 
TA = 0°C to 70°C (unless otherwise noted) 


TEST CONDITIONS MIN TYPt MAX | UNIT 


input = 6.5 V through 1k, IQ _ = 250 mA, ae 


Ta = 25°C Vv 


Input =6.5 V through 17kQ, Io =250mA 








oO 
ot 














PARAMETER 










VOL Low-level output voltage 








I VoH=Vss, 1 =40uA 
igh- t t 
lon High-level output curren Von=Vss, V)=0.5V 
lf 


Input current at maximum input voltage | Vy = Vss. lol = 20mA a a7 65 


TAI! typical values are at Ta = 25°C 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 





SN75491, SN75491A switching characteristics, Vs = 7.5 V, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
tpLH Propagation delay time, !ow-to-high-level output (collector) Vip =4.5V, Ve =0, | 100s | sos 


tpHL Propagation delay time, high-to-low-level output (collector) RL = 2002, Cy = 15 pF 





SN75492, SN75492A switching characteristics, Vss = 7.5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 
tpLH Propagation delay time, low-to-high-level output ViH=7.5V, RE = 39 Q, | = 300s 


tPpHL Propagation delay time, high-to-low-level output CL = 15 pF 





PARAMETER MEASUREMENT INFORMATION 


SN75491, SN75491A 
7.5V 





























200 2 <10ns —ef le— ——ol els 
PULSE OUTPUT Leeming sm Se em me es we Vin 
GENERATOR CL = 15 pF ! 
(See Note A) (See Note B) INPUT 
= = = ! OV 
SN75492, SN75492A | VOH 
7.5V | 
OUTPUT | 
1 | 
Ry =392 i | Lf —|— —— —— Vor 
PULSE i; | | [ 
GENERATOR OUTPUT 1 i | 
(See Note A) CL = 15 pF tPHL —<+—el bevy tPLH 
GND (See Note B) 
TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Z5y4 = 50 2, PRR = 100 kHz, ty, = 1 us. 
B. Cy includes probe and jig capacitance. 


FIGURE 1—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 





INPUT CURRENT 
vs 


INPUT VOLTAGE 


Vss = 10 V ('491, 492) 
Vss = 20 V (‘4Q1A, ‘492A) 
to =20 mA 

Ve =0 (‘491A, ‘491A) 


}j—Input Current—-mA 





Oo 2 4 6 8 10 12 14 16 18 20 
Vi—Input Voltage—V 


FIGURE 2 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 





Ic—Cotlector Current-mA Ic—Collector Current—mA 


VCE (onj—On-State Collector-Emitter Voltage—V 


TYPICAL CHARACTERISTICS 


SN75491, SN75491A 
COLLECTOR CURRENT 


VS 
INPUT CURRENT 





0 40 80 120 160 
{)—Input Current—pA 


200 


FIGURE 3 


SN75491, SN7S493A 
COLLECTOR CURRENT 
vs 


INPUT VOLTAGE 


Vss = 10V ase 
Vco=2.5V 

Ve=0 

TA =25°C 





a 
a 
Ex 
‘e 
| 
Ea 
ales 
oa 

2. 


5 1.0 1.5 
Vj—Input Voltage—V 


FIGURE 5 


SN75491, SN75491A 
ON-STATE COLLECTOR-EMITTER VOLTAGE 


vs 
COLLECTOR CURRENT 


0.8 


0.6 





a a 
Vsg=10V aS 
VeE=0 


Input = 3.5 V thru 1 kD efits de eva 


0 5 10 15 20 25 30 35 40 45 50 
tc—Collector Current—-mA 





0.2 


0 


FIGURE 7 


(Q—Output Current—mA 


'o—Output Current—-mA 


Vo_—Low-Level Output Voltags—-V 








SN75492, SN75492A 
OUTPUT CURRENT 


vs 
INPUT CURRENT 


150 200 
(j-Input Current-pA 


FIGURE 4 


SN75492, SN75492A 
OUTPUT CURRENT 


INPUT VOLTAGE 


eS aces 





oe ea ie 


aaa 


0 0.5 1.0 1.5 
V)--Input Voltage—V 


FIGURE 6 


SN75492, SN75492A 
LOW-LEVEL OUTPUT VOLTAGE 


vs 
OUTPUT CURRENT 








| 










al \ Al 
real 


ARE 
A 


> 
~ 
° 


° 
= 


+ 

> 

Nn 

a 

ie) 
pede St ene! 


Vsg = 10 V || 
Input = 6.5 V thru 1k2 
oLt ital iealeehel 
0 50 100 150 200 250 


!Q—-Output Current—mA 


FIGURE 8 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 





TYPICAL APPLICATION DATA 


Figure 9 is an example of time multiplexing the individual digits in a visible display to minimize display circuitry. Up to 
twelve digits, each of which use a seven-segment display with decimal point, may be displayed using only two 
SN75491 and two SN75492 drivers. 














| (2 PACKAGES) 


a Ri 
co] 
| 
SN75491 
sa | 20f 8 QUAD SEGMENT 
+ i l drivers DRIVER 
esha | (2PACKAGES) 
: 1 
| | 
| | 
= { 
3 S 
8oO | ESE ee —_—=— ae Ee ee eee cee oe cee eee cee eee eee eee oe 
=— & 
go | 
@ ec 
se 
°o | + 
~ 
E g | is connected TIL360 
3 | to all A segments | 6-DIGIT 
| of all digits. MONOLITHIC 
| | LED DISPLAY 
| 
| 
| 





| SN75492 
HEX DIGIT 
| DRIVER 
| (2 PACKAGES) 


FIGURE 9—INTERFACING BETWEEN MOS CALCULATOR CIRCUIT 
AND LED MULTI-DIGIT DISPLAY’ | 
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NOTE A: This circult may be used as a digit driver for common- 


TYPES SN75491, SN75491A, SN75492, SN75492A 


MOS-TO-LED DRIVERS 





TYPICAL APPLICATION DATA 







5N76491, SN75491A, 
SN75492, OR SN75492A 


INPUT 





ana eer area 


492, ‘492A 


FIGURE 10—QUAD OR HEX RELAY DRIVER 


SN75491 OR SN75491A 


oOuTPUT 


FIGURE 12—MOS-TO-TTL LEVEL SHIFTER 


SN7S491, SN75491A.- 
SN76482, OR SN75492A 


(NPUT 


492, ‘492A 


anode LED displays. 


FIGURE 14—QUAD OR HEX HIGH-CURRENT 
P-N-P TRANSISTOR DRIVER 






SN75491, SN75491A, 
SN75492, OR SN75492A 


FIGURE 11—QUAD OR HEX LAMP DRIVER 


+V1 


SN75491 OR SN75491A v2 


LOAD 


INPUT 


FIGURE 13—QUAD HIGH-CURRENT N-P-N 
TRANSISTOR DRIVER 


SN75491,SN75490A = 
$N75492, OR SN7S492A 





492, ‘492A 


FIGURE 15—BASE/EMITTER SELECT N-P-N 
TRANSISTOR DRIVER 
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TYPES SN75491, SN75491A, SN75492, SN75492A 
MOS-TO-LED DRIVERS 





TYPICAL APPLICATION DATA 








SN75491, SN75491A, 
SN75492, OR SN75492A 


STROBE 
INPUT 


5V 


NONINVERTING 
INPUT 

1 

INVERTING | 

INPUT 





5k2Q A 


-5V 


FIGURE 17—SN75491/SN75491A USED AS AN INTERFACE CIRCUIT BETWEEN-THE BALANCED 
30-MHz OUTPUT OF AN RF AMPLIFIER AND A COAXIAL CABLE 
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INTERFACE TYPES SN75493, SN75494 
CIRCUITS MOS-TO-LED SEGMENT AND DIGIT DRIVERS 


BULLETIN NO. OL-S 7712454, MAY 1977 





e Low Input Current for MOS SN75493 
Compatibility N DUAL-IN-LINE PACKAGE (TOP VIEW) 


e Low-Voltage Operation 
e Low Standby Power 
e Display Blanking Capability 


additional SN75493 features 


e 50-mA Source Capability 
e Output Current Regulation 
e Quad High-Gain Circuits 


additional SN75494 features’ 


e@ 250-mA Sink Capability logic: Y = AE 


e Low-Voltage Saturating 
Outputs 





e Hex High-Gain Circuits 


SN75494 
N-DUAL-IN-LINE PACKAGE (TOP VIEW) 
description 


The SN75493 and SN75494 are designed to be used 
to interface between MOS integrated circuits and 
LEDs in serially addressed multidigit displays. These 
two devices are similar in operation to the SN75491 
and SN75492, but have several advantages over those 
earlier circuits. The SN75493 and SN75494 can be 
Operated at lower supply voltages and, therefore, 
reduce power consumption. The SN75493 is designed 
to give relatively constant current through an external 
resistor, independent of supply voltage. The enable 


, : ogic: ¥Y = AE 
Ing input. 
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TYPES SN75493, SN75494 
MOS-TO-LED SEGMENT AND DIGIT DRIVERS 
























schematics 
75493 75494 
SEGMENT DRIVER DIGIT DRIVER 
Vec 
Vss Vec TO OTHER 
. 1 OF 6 DRIVERS DRIVERS 
TO OTHER 
1 OF 4 DRIVERS DRIVERS 
oY 
Vss 
oY 
REF c 
TO OTHER 
DRIVERS 
COMMON TO COMMON TO 
4 DRIVERS 6 DRIVERS 
| fac SE mE ~] 
| 5k [ 
E ¢ 


Vpp Vop 
NOTES: A. The Vgg terminal of the SN75494 must be connected to the most positive voltage that is applied to the device. 
B. Resistor values shown are nominal and in ohms. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN75493 SN75494 UNITS 


Supply voltage, Vcc (see Note 1) 

Supply voltage, Vss 

Input voltage 

Off-state output voltage 

Input-to-reference voltage 

Continuous output current (each driver) 

Continuous Vpp current 

Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 


Operating free-air temperature range 0 to 70 
Storage temperature range —65 to 150 | —65 to 150 
Lead temperature 1/16 inch from case for 10 seconds | 260] 280" 


NOTES: 1, Al! voltage values are with respect to the most negative device terminal, Vop, unless otherwise noted. 
2. For operation above 25°C free-air temperature, refer to Dissipation Derating Curves in the Thermal Information section, which 
starts on page 2-1. 





recommended operating conditions 


Ox] 
es 
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TYPES SN75493, SN75494 
MOS-TO-LED SEGMENT AND DIGIT DRIVERS 





SN75493 electrical characteristics, Vcc = 8.8 V, Ves = 8.8 V, Ta = 0°C to 70°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT 
A at 8.8 V, REF at OV, 1.7 2.5 
A input 
mA 















Y toO Vthru 502 Eat88V 


Aat OV, Eat 88V, 
REF at OV, YatOv 
Voc = 3.2 V, Vss =6.5V, 


A to6.5 V thru 1 k&, E to 8&8 V thru 100 kQ, 
REF at2.15V, Yto2.15Vthru502 


A to 8.8 V thru 100 ko, EatOVv, 
A at 8.8 V, E to6.5 V thru 1 kQ, ee 
REF at OV, YatOV 


Vss = 6.5 V, 


Input current 






On-state 













1 
Olon) output current 









Off-state output 
'Oloff) current (from 
Y to Vpp) 













Vcc =3.2 V, 





















VOlon) On-state output voltage | A to 6.5 V thru 1 k©, E to 8.8 V thru 100 ka, 
REF open, lOlon) =--50 mA 
Current into All A inputs at 0 V, Eat Ov, 
lec ; uA 
Vcc termina! REF at OV, YatOv 





All A inputs at 8.8 V, E to 8.8 V thru 100 kQ, 
REF at2.15V, YtoOVthru 502 
Vcc =0V, All A inputs atOV, EatOV, 


SN75494 electrical characteristics, Vcc = 8.8 V, Vss = 8.8 V, Ta = 0°C to 70°C (unless otherwise noted) 


TEST CONDITIONS MIN TYPt MAX |UNIT 


A at 88 V, Eat&8V 2 3 
Vcc =3.2V, Aat&8V, — E to 8.8 V thru 100 kQ, 


Vcc =3.2V, Eat8.8V 
A to 8.8 V thru 100 k&, EatOV, 
Off-state output 


Yat 10V 


Aat8.8V, E to 6.5 V thru1 kQ, 
Yat10V 





Current into 
Iss 





Vss terminal 


















PARAMETER 













Input current 








lOloff) current (from 
Y to Vpp) 










Vec =3.2V, Vss =6.5V, Ato 6.5 V thru 1 kQ, 
E to 6.5 V thru 1k, loL = 250 mA 
One A input to 8.8 V thru 100 kQ, Eat Ov, 

All other A inputs at 0 V 

One A input at 8.8 V, Eto 6.5 V thru 1 kQ, 
All other A inputs at 0 V 

One A input at 8.8 V, EatOv, 

All other A inputs at 0 V 


Veo=32V, Eatov, ALA inputs at 0 V p10 500 


On-state 
output voltage 






VOlon) 













Current into 60 500 


Vcc terminal 







Current into Vss 





terminal 





TAIL typical values are at TA= 25°C. 
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TYPES SN75493, SN75494 
MOS-TO-LED SEGMENT AND DIGIT DRIVERS 





TYPICAL APPLICATION DATA 


Figure 1 is an example of time multiplexing the individual digits in a visible display to minimize display circuitry. Up to 
twelve digits, each of which use a seven-segment display with decimal point, may be displayed using only two SN75493 
and two SN75494 drivers. 


V2 


oe) 












| SN75493 
QUAD SEGMENT 
DRIVER 

(2 PACKAGES) 


= 






2o0f 8 
drivers 






This 
















TMS 0100 SERIES 
CALCULATOR CIRCUIT 


point is ‘ TIL360 
connecte 

toall A 6-DIGIT 
segments MONOLITHIC 
of ail LED DISPLAY 











digits. (2 PACKAGES) 


D1 





SN75494 

HEX DIGIT 
DRIVER 

(2 PACKAGES) 


drivers 


FIGURE 1—INTERFACING BETWEEN MOS CALCULATOR CIRCUIT 
AND LED MULTIDIGIT DISPLAY 


NOTE: Operating ranges of V1 and V2 are 6.5 V to 8.8 V and 3,2 V to 8.8 V, respectively. 
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INTERFACE. TYPES SN75496, SN75496A 
CIRCUITS HEX TTL-TO-LED DIGIT DRIVERS 


BULLETIN NO, DL-S 12585, FEBRUARY 1978 







HEX DIGIT DRIVER FOR INTERFACING BETWEEN TTL 
AND LIGHT-EMITTING-DIODE (LED) DISPLAYS 


e 250-mA Sink Capability N DUAL-IN-LINE PACKAGE (TOP VIEW) 
e Rated for 10-V Operation (‘496) 
e Rated for 20-V Operation (496A) 
e TTL Input Compatability 

e Low Standby Power 

@ High-Gain Darlington Circuits 


description 


The SN75496 and SN75496A are monolithic 
integrated circuits designed to be used with 
TTL integrated circuits and common-cathode 
LED’s in serially addressed multi-digit displays. 
In a time-multiplexed system, which uses a 
segment-address-and-digit-scan method of LED 
drive, the number of drivers required can be 
minimized. 





schematic (each driver) 






The SN75496 is characterized for operation to 
10 volts, and the SN75496A is characterized (14, 3, 5, 8, 10, 12) 
for operation to 20 volts. A 


11,2,6,7,9, 12) 


; (11) TO OTHER 
ad DRIVERS 





TO OTHER 
DRIVERS GND 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 








SN75496 SN75496A 





Storage temperature range —65 to 150 -65to150 | °C | 


260 


a a et tae | SN75496A_| 
| Outputvoltage (seeNote2) CV 
Fourputrornputvonage—OCSC“‘*‘“*Ss*C‘“‘“‘SC*sSC‘aONSC*CDSC“‘éSOC*dDSCV 
[Voltage at Vss terminal with expect to any other daviestermina’ 1S 
Peach output [280 | —280 
ewe et 
Pontingous total dissipation at (or below) 25°C 800 | p00 fm 
free-air temperature (see Note 3) 
Operating free-air temperature range 
[=85 10 180 |“ 
“C 





Lead temperature 1/16 inch from case for 10 seconds 





NOTES: 1, The input is the only device terminal that may be negative with respect to ground, 
2. Voltage values are with respect to network ground terminal unless otherwise noted. 
3. For operation above 25 C free-air temperature, derate linearly at the rate of 9.2 mW/*C from 63°C to 736 mW at 70°C. 
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TYPES SN75496, SN75496A 
HEX TTL-TO-LED DIGIT DRIVERS 





electrical characteristics, Vcg = 10 V for SN75496, Vss = 20 V for SN75496A, 
TA = 0°C to 70°C (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPT MAX 


Vit___Lowlevel put voltage [OCS 











VOL Low-level output voltage 
low High-level output current VoH=Vss. V,=0.8V 
' arene: ee 


Input current at maximum VieV ; = 20 mA 
input voltage SS: OL SN75496A 47 7.2 


V 
V 
V 
LA 
a a. ae See 

NH High-level input current Vi=24V,  Vo=Vsg rT S”™”~™::C:C::C«S TAA 
in,____Lowdevel input current | Vj=0.8V ee A 
Ro a aa ae 


Iss Current into Vss terminal Vij=-5VtoVss 1 





Tat typical values are at 25°C. 


switching characteristics, Vcc =5 V, TA =25° C 


tPLH Propagation delay time, low-to-high-level output RL =39Q, CL = 15 pF, 





tPHL Propagation delay time, high-to-low-level output | See Figure 1 





PARAMETER MEASUREMENT IN FORMATION 























<10ns —o]f le— —eol — < 10 ns 
7.5V | | Fe nce ee ener Sy 
! 
INPUT 
RL =392 ' 
PULSE | OV 
GENERATOR OUTPUT ! | Vv 
(See Note A) CL = 15 pF i OH 
T (See Note B) | | 
me al OUTPUT 50% | 
= = . 
; | —l— ———- VoL 
i | | 
, | | 
tPHL ——o—o| fo——o-4—§ tPLH 
TEST CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy¢ = 50 2, PRR = 100 kHz, ty, = 1 us. 
B. Cy, includes probe and jig capacitance. 


FIGURE 1—PROPAGATION DELAY TIMES 
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TYPES SN75497, SN75498 
MOS-TO-LED 7- OR 9-CHANNEL DRIVERS 


BULLETIN NO. DL-S 7712490, MAY 1977 





e 100-mA Output Sink Current Capability 
e Low-Voltage Operation 

e MOS- and TTL-Compatible Inputs 

e Input Threshold... 2.7 V Max 


@ 7 Drivers (SN75497) or 9 Drivers 
(SN75498) per Package 


e Low-Voltage Saturating Outputs 
e Low Standby Power 


description 


The SN75497 and SN75498 are designed to drive 
common-cathode LED’s in serially addressed 
multi-digit displays used in conjunction with MOS 
calculator circuits. The input of each circuit is 
capable of interfacing with an MOS push-pull output 
buffer while the output is capable of sinking the 


SN75497 ...N DUAL-IN-LINE PACKAGE 
(TOP VIEW) 


Vec 1A 2A 3A 4A 5A 6A 7A 
je fo5] frat fia} fiz} ff jo} fs 
@ e O ° e e O 
Pz sey a 
GND 1¥ 2Y 3Y ay 5Y 6Y 7Y 


logic: Y=A 


SN75498 ... N DUAL-IN-LINE PACKAGE 














output current from a strobed LED display. These (TOP VIEW) 
drivers are also essentially compatible with TTL 
inputs. They have a guaranteed threshold of 2.7 volts Vee 1A 2A BA —*si HAA siC‘<CKAAsCGAAsCAsC«BAA_—8A 
maximum, making them ideal for two-battery f2o|_fi9|_ fs] fo] [ie] fis joes] fiz] 
calculators or other low-voltage battery systems. 
They are designed to be used with active-pull-down 
MOS devices, but can also be used with open-drain 
MOS outputs with the addition of pull-down resistors 
on each input. VJ VJ VV VY VV VY 
The 100-mA output current capability (open 
collector) and low output saturation voltage makes 
these devices ideal for other applications such as lamp 
drivers, relay drivers, line drivers, high-fan-out TTL apqeFaresrisri eres ie 
buffers, etc. The advantages over earlier digit drivers CNBC ay ae CO AYR RE ae 3 
include lower operating voltage, lower output 
saturation voltage, lower input current, and higher logic: Y=A 
input voltage range. 
Vcc 

schematic (each driver) 

TO OTHER 

DRIVERS 

| 10 k2 
INPUT. 
200 2 
OUTPUT 
~ TO OTHER 
DRIVERS 
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TYPES SN75497, SN75498 
MOS-TO-LED 7- OR 9-CHANNEL DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Vian (sec:'Note 1). 2.0% bose see Sb A a eR aes ee ee 
INPULVOliSGE.” Go -F uie a MS See ee ak ee ne ip a GS OS Se Rw SS ae a ee Ee Ws ES —11V to Voc 


Output voltage .. 2... . ee des ae te a a a se oe a eae 

Continuous output collector current . . 2... 1 1 we eee ee ee ee ee ee ew we ww 125 MA 
Ground-terminal current . . 2. 2 1 1 1 we ee ee we we te ee ew ee we we ew we 6250 MA 
Continuous total dissipation Gi ible dn Wir Sen Gijacus Ay: ve? Woy cee Sa a Sar Ge oe Sek Al erebr me 4 Ae ee ee DULY 
Operating free-air temperaturerange . 2... 1. ee ee ee ee ee ee ee ee ee ee 60°C to 70°C 
Storage temperature range ..... S&S HY wk ee ae wwe Rae OS e=bSC tO 150°C 


Lead temperature 1/16 inch from case for 10 seconds bain ti? by hag at tes heat ake GR de Past tart Get we. et OOH 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


MIN MAX UNIT 


supply Voltage; VCC. & wi OS Wh ae Ge ee ie, a eB ce HT 6.6 V 
High-level input voltage, VJqP oo. - ee ee ee ee ee ee ee ee ew ee ee 62070 V 
Low-level input voltage, Vip ww ww ee ee ee ee ee ee BE 0 V 
Output Current: 0) 6-2 5. o> he His we ec he ee te a ee, a Sk, a me Ae > ~“TOD mA 
Operating free-air temperature, TA . . - 6 ee we ee eee ee ee ee 0 70 “C 


electrical characteristics over recommended free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX ] UNIT 
lO(off)  Off-state output current Vec=66V, AatOV, Y at6.6V fF 10100 | 
Vcc =6.6V, Aat6.6V thru 5002, Iq=100mA 

Dion. Soret peas Vec=2.7V, Aat2.7V thru 5002 _ 


Io = 100 mA 


0.24 
| heer Veg=66V, An6BV, io=tooma | oss 
1H High-level input current Vcc=2.7V, Aat27V, Ig = 100 mA Tr ”~—™”CAS 
Voc=66V, _Aat-85V, Vo-66V_| ___~10_—100 | 
Ne Low-level input current ce 2 2 

Vec=2.7V, Aat-85V, Vor27V_[_—_——100 | 

; Vcc =6.6V, One A input at 6.6 V, 

One driver on d 
lec Supply current 1g =100mA, Other A inputs at 0 V 


All drivers off | Vcc =6.6V, Allinputs at OV 


T All typical values are at TA= 25°C 
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switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 


t Propagation delay time, !ow-to-high level output a 
ii aoe ee a 7 CL=15pF, RL =472 [ns 
tPpHL Propagation delay time, high-to-low level output a ae 




















. 


PARAMETER MEASUREMENT INFORMATION 





















PULSE. 
GENERATOR 


| 

| 

| 

OUTPUT | 

(See Note A) 
| 

| 

| 


| 
. ==> >=VoL 
| 


| 
tPHL—te—>} \+_—ot— tpi 


TEST CIRCUITS VOLTAGE WAVEFORMS 


NOTES: A. The pulse generator has the following characteristics: Zoy;7 = 50 2, PRR = 100 kHz, ty, = 1 us. 
B. Cy includes probe and jig capacitance, 


FIGURE 1—PROPAGATION DELAY TIMES 
TYPICAL CHARACTERISTICS 


OUTPUT VOLTAGE INPUT CURRENT 
VS VS 
INPUT VOLTAGE INPUT VOLTAGE 


Vcc =6.6 V 
Rt = 682 to Vcc 
ae" 


Ry =68 QtoV 
TA = 25 L oo 





Vo—Output Voltage—V 
lj—Input Current—mA 





V}—Input Voltage—V V|—Input Voltage—V 


FIGURE 2 FIGURE 3 
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INTERFACE 
CIRCUITS 


e Each Device Drives 32 Axis Lines 


@ High-Speed Serially Shifted Data Input 
Operation (4 MHz max) 


e 100-V Output Voltage Swing Capability 

@ 20-mA Output Current Operation 

@ Low-Power Nonswitching Operation 

e Fast Output Transitions 

e Totem Pole Outputs 

e Sink and Source Clamp Diodes 

e $SN75500A Has CMOS-Compatible Inputs 
e SN75502A Has TTL-Compatible Inputs 

e Selects 1 of 8 Lines Within 1 of 4 Groups 


e Shift Register Can Retain Data on All 
Outputs Indefinitely While Clock is High 


description 


The SN75500A and SN75502A are monolithic 
BIDFET integrated circuits (bipolar, double-diffused 
MOS, n-channel MOS, and p-channe! MOS transistors 
on the same chipt) designed to perform the select 
operation along the X-axis of a plasma display. The 
SN75500A is designed with CMOS-compatible inputs 
while the SN75502A is designed to be driven by TTL 
circuitry. 


These devices each have an 8-bit shift register and a 
2-to-4-line decoder, which steers the 8-bit data string 
to one of four groups of eight outputs. The shift 
register has indefinite latch capability when the clock 
input is held high. The decoder is controlled by 
inputs SO and $1. The outputs are activated by the 
strobe input. When the strobe input is driven low, the 
selected 8-bit output group reflects the inverted data 
input string while the other twenty-four outputs 
remain low. With a capacitive load, this requires 
minimal power for driving the output. 


TYPES SN75500A, SN75502A 


AC PLASMA DISPLAY X-AXIS DRIVERS 


BULLETIN NO. DL-S 12622, APRIL 1980 





N 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 
so 1 40 Vcc 
DATAIN 2 39 S1 
CLOCK 3 38 STROBE 
OUTPUT 101 4 37 OUTPUT 401 
QUTPUT 102 5 36 OUTPUT 402 
OUTPUT 103 6 35 OUTPUT 403 
OuTPUT 104 7 34 OUTPUT 404 
OUTPUT 105 8 33 OUTPUT 405 
OUTPUT 106 9 32 OUTPUT 406 
OUTPUT 107 10 31 OUTPUT 407 
OUTPUT 108 11 30 OUTPUT 408 
OUTPUT 201 12 29 OUTPUT 3Q1 
OUTPUT 202 13 28 OUTPUT 302 
OUTPUT 203 14 27 OUTPUT 303 
OUTPUT 204 15 26 OUTPUT 304 
OUTPUT 205 16 25 OUTPUT 305 
OUTPUT 206 17 24 OUTPUT 306 
OUTPUT 207 18 23 OUTPUT 307 
OUTPUT 208 19 22 OUTPUT 308 
GND 20 21 Vec2 


functional block diagram 


STROBE 


SELECT SO 


SELECT S1 


2-to 
4-LINE 
OECODER 


8-BIT 


SHIFT 
REGISTER 





OUTPUT 408 


OUTPUT 401 


OUTPUT 308 


OUTPUT 301 


OUTPUT 208 


OUTPUT 2Q1 


OUTPUT 108 


OUTPUT 101 





The device inputs are diode-clamped p-n-p inputs and will assume a high logic level when open circuited. The nominal 
input threshold is 5 volts for the SN75500A and 1.5 volts for the SN75502A. The device outputs are totem-pole 
structures formed by double-diffused MOS (DMOS) transistors with clamp diodes to both ground and Vcc. 


TPatent pending 





Copyright © 1980 by Texas Instruments Incorporated 
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TYPES SN75500A, SN75502A 
AC PLASMA DISPLAY X-AXIS DRIVERS 





FUNCTION TABLE 
| inputs OUTPUTS 
FUNCTION SHIFT REGISTERS 
DATA | CLOCK st so STROBE R1 R2 RB 201... 208 


. 108 - 
...R8 
H H L Ri, R2,...R7 ere i (ex 
LOAD i" m e 
Me SRT R2acs 4 Ria) be see: L [es Sees 
eRBa| cl sse 22 


L 

; L 

: R3, ie ee 

| ...R8py 6 ae 
STROBE ... R8p, ie a 
...R8_ saa iS eae 
n+ ++ R8py ae ae 


H = high level, L = low level, X = irrelevant, f = low-to-high-level transition 
R1... R8 = levels currently at internal outputs of shift registers one through eight, respectively. 
R1,,... R8, = levels at internal outputs of shift registers one through eight, respectively, before the most recent low-level pulse at the clock 





input, 


typical operating sequence 


STROBE INPUT | | | | 
CLOCK INPUT LULL LLL | 


ANY OUTPUT IN 
8 SELECTED BY VALID VALID 
SO AND S1 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (seeNote1) . 2... 1 we ee ee ee ee ee ee eee ee ee ee) 6B 
supply voltage; VECO) «a Se 6 ca we es ee a RE ee a ee a ee we a se wee eo AOOYV 
BDUGVOILGGC: foci. oe Gre Se eS AL ie OE ee A ee a ee ie : Vcc1 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note2) . ....... =. . 41650mW 
Operating free-air temperature range... 1 1 ee ee ee ee ee ee ee ee ee ew ee) 60°C to 70°C 
Storage temperature range... 1 ww ee ee ee eee ee ee ee ee 65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds ses fl tee Hn hy Ssak Gee fe ie. At os Bo Te, a 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate linearly to 1056 mW at 70°C at the rate of 13.2 mW/°C. 
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TYPES SN75500A, SN75502A 
AC PLASMA DISPLAY X-AXIS DRIVERS 





recommended operating conditions 


Supply voltage, Vcc1 
Supply voltage, Vcc2 
Peak high-level output current 









[MIN NOM Max | UNIT | 
[tog 12 13.2] Vv 


Vcc 10 


oO 









3 
> 


Peak low-level output current 


= 
> 


High-level output clamp current 


3 
> 


Low-level output clamp current 

Input data rate 

Width of high clock pulse, tw 

Width of low clock pulse, ty 

Data setup time before low-to-high transition of clock, toy 


Data hold time after low-to-high transition of clock, tp, 


oO 
~J 
Oo 


_ Operating free-air temperature, Ta 







electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


su7e500a_ | __sN7es02a__ 
PARAMETER 


UNI 
MIN TyPt MAX | MIN TyYPt MAX : 
Vin High-level input voltage 


VIL Low-level input voltage P| 
Vik Input clamp voltage Vec1 712 V, ly=—-12mA —1 ~1.5 pT tL 





TEST CONDITIONS 
















I =—1mA 
V High-level output voltage Vec1 = 13.2 V, 95 97.5 95 97.5 : 
2 SESE 
OH High-level ourputvottage | oC! ogy [TOH=-T0MA_ | 92 045 | 9? a5 
Llon=-15mA_ | ot 936 | ot 938.5 
lor=imA {oes 2 | 
Vcci1 = 13.2 V, OL eh 
VoL Low-level output voltage loL = 10mA 
Vec2= 100 V are ee 7 eee eee 
lol =15mA 2.75 2.75 3 


V Output clamp voltage V =100V flo=20maA_ 
we : ne: [Veca1ov [Oar 


WH High-level input current Voco1=13.2V, Vy=Vipy min 
WL Low-level input current Vcci=13.2V, V.= Vit max 


Vi= Vin min 1 
t Supply current V =13.2V 
CC1 pply CC1 V1 = VL max 
Eight outputs high 
Sener Vers = 100 VV. LEight outputs high | 
cC2 isi Pies CC2 Ail outputs low 


tTypical values are at Vccy = 12 V, Ta = 25°C. | 


LA 
uA 
mA 


mA 
mA 





switching characteristics, Voc = 12 V, Veco = 69 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 
tpoHL Delay time, high-to-low-level output from strobe input 














tpLH Delay time, low-to-high-level output from strobe input Ci =30pF, 
tTHL Transition time, high-to-low-level output See Figure 2 





tTLH ‘Transition time, tow-to-high-level output 
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PARAMETER MEASUREMENT INFORMATION 





CLOCK SS SS SS = SS SSS SS SS SS SS — — — 5 V (‘500A) or 1.5 V (’502A) 


10 V (500A) or 3 V (502A) 


OUTPUT 


jo} ‘THL Lol ‘TLH 


FIGURE 2—OUTPUT SWITCHING TIMES 





MECHANICAL DATA 


40-pin N plastic dual-in-line package 








€ osooroo10 * 
(15,24 + 0,26) 















; 0.125 (3,17) MIN 
90° 0.011 + 0.003 


ire 60.008 0.018 + 0,003 aslo 
, ig (0,457 + 0,078) 0.033 (0,84) MIN 
PIN SPACING 0.100 (2,54) T.P. 0.096 (2,42) 
ano) 0.060 (1,52) NOM Chee Steel 
NOTES: a, All linear dimensions are in inches and parenthetically in millimeters. 
Inch dimensions govern, 


b, Each pin centerline is located within 0.010 (0,26) of its true longitudinal position, 





4€ 
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CIRCUITS 


TYPES SN75501A, SN75503A 


AC PLASMA DISPLAY Y-AXIS DRIVERS 


BULLETIN NO. DL-S 12621, APRIL 1980 





N 
, : ee DUAL-IN-LINE PACKAGE 
tT 
Each Device Drives 32 Axis Lines iTOR IEW) 
@ High-Speed Serially Shifted Data Input mite Veet 
Operation (4 MHz Max) aterain baTcin 
e 100-V Output Voltage Swing Capability dco ee ee 
OUTPUT Q1 OUTPUT G32 
e 20-mA Output Current Operation OUTPUT O2 OUTPUT O31 
wre . OUTPUT O3 OUTPUT Q30 
e Low-Power Nonswitching Operation SuTree OUTPUT 029 
oe OUTPUT O5 OUTPUT Q28 
e Fast Output Transitions SuTer Ga ouTPUT 027 
e Totem-Pole Outputs OUTPUT Q7 OUTPUT Q26 
. OUTPUT 8 OUTPUT O25 
e Sink and Source Clamp Diodes OUTPUT a9 OUTPUT 024 
. OUTPUT Q10 OUTPUT 023 
e SN75501A Has CMOS-Compatible Inputs GPT OUTPUT 022 
e SN75503A Has TTL-Compatible Inputs haa oreo 
OUTPUT Q13 OUTPUT 020 
e Performs Y-Axis Sustaining Function OUTPUT 014 OUTPUT Q19 
: P - . OUTPUT Q15 OUTPUT Q18 
e Static Shift Register Can Retain Data on Brads Sinica 
all Outputs Indefinitely ahe Vers 








: SUSTAIN 
description See 
SERIAL 
: DATA OUT 
The SN75501A and SN75503A are monolithic 
BIDFET integrated circuits (bipolar, double-diffused bitin eas 
MOS, n-channel MOS, and p-channel MOS transistors 
on the same chipt) desic:.:d to perform the select 
operation and the sustain function along the Y-axis ad Bah 
of a plasma display. The SN75501A is designed with 
CMOS-compatible inputs while the SN75503A is OUTPUT 030 


designed to be driven by TTL circuitry. 


These devices each have a 32-bit shift register with 
indefinite latch capability when the clock input is 
either high or low. Information at the data input 
meeting the setup time requirements is transferred 
into the shift register on the positive-going edge of 
the clock signal. Each shift register output drives 
its respective Q output through two gates controlled 
by the strobe and sustain inputs, respectively. The 
strobe input controls the outputs for writing and 
erase functions, while the sustain 
the output for system sustaining along the Y-axis. 
The serial-data output can be used to cascade shift 
registers. 


input controls , 


CLOCK 


DATA tn 





26 OUTPUTS _ 
(Q4 THRU 029) 
NOT SHOWN 


OUTPUT 3 


OUTPUT Q2 


OUTPUT Q1 


The device inputs are diode-clamped p-n-p inputs and will assume a high logic level when open-circuited. The nominal 
input threshold is 5 volts for the SN75501A and 1.5 volts for the SN75503A. The device outputs are totem-pole 


structures formed by double-diffused MOS (DMOS) transistors with clamp diodes to both ground and Vc¢co. 


TPatent pending 
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TYPES SN75501A, SN75503A 
AC PLASMA DISPLAY Y-AXIS DRIVERS 





FUNCTION TABLE 


INPUTS OUTPUTS 


FUNCTION | pata HIFT REGISTERS SERIAL 
CLOCK | STROBE | SUSTAIN oer} a2 a3. 
DATA 
H ... R31 
ane a e 
L Rin R2n...R31y 
xX H wee R 
eenane = Ren R3n 32 
x L Rin R3p ... R32, 
SUSTAIN a NS PPL? 


H = high Jevel, t= low level, X = Irrelevant, t = low-to-high level transition. 
R1... R32 = levels currently at internal outputs of shift registers one through thirty-two, respectively. 


Ri, ... R32, = tevels at internal outputs of shift registers one through thirty-two, respectively, before the most recent low-level pulse at the 
clock input. 





















tTo minimize delay time for the next output signals, It is recommended that Strobe remain high while Sustain Is low. Delay time from Strobe 
to the Q outputs Is typically longer than from Sustain. 


typical operating sequence 


SUSTAIN rn ee ie 
STROBE INPUT | | | | 
wei | omen UY 
ANY Q om bag | ffl 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, Vcc7 (see Note 1) 2. 2. 1 ww we ee ee ee ee ee ee ke ew ee ew ww «186M 
Supply voltage; VGC. 4 6. a. ec ae. eae a ee ee ae A. ee oe ee we ee Se 2 OO 
Input voltage ... ie Ga «tee ook, oad hs tat Te de ome a qe He as “ee a “VEC 
Continuous total dissinadorte at (si ‘below 25° C free. -air sdennperature (see Nove 2) se ew ew we ew ww ew e)~=61650 mW 
Operating free-air temperature range... 1. eee ee ee ee eee ee ee ew ee es) 6OE tO 70°C 
Storage temperature range .... tee ee ee we ee we we « 65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) fiome case Stor 10 seconde Sir GeeayecnBe se. wey Aongy dap, oie BoM GP Ghee on 42007 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate linearly to 1056 mW at 70°C at the rate of 13.2 mwW/*C. 
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AC PLASMA DISPLAY Y-AXIS DRIVERS 





recommended operating conditions 


NOT UT 
[Supply voltage, Vect—SSCSC~“‘“‘“S*S*S*SCSC‘“*‘“‘CS*SCSCSCSCSC™CSCSC~‘“d‘ C“OSC ATC | 
[Peak high-level ourputcuvent——SOCSSCSCSCSCSSCSSSCSCSSCSSCSdSC 
[Peak lowievel output current 8m 


High-level output clamp current 













Low-level output clamp current 









ier (0S 
ae 8 
Input data rate a ee 
Width of high clock pulse, twH 112500 iss—s—<‘i~*i ss 
Width of low clock pulse, tw ee 
Data setup time before low-to-high transition of clock, tsy | 1250 © ©=©=———iY es 
Data hold time after low-to-high transition of clock, tp fF 0 tt——iSY es 

oC 


Operating free-air temperature, TA 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN75501A SN75503A 
PARAMETER TEST CONDITIONS 


MIN TYPt MAX|MIN TYPT MAX 
Vi High-level input voltage 7 
Vi_ _ Low-level input voltage Pn :) 


Vik Input clamp voltage Vec1=12V, I)=—-12mA pa 1.5 | 
5 O78 o_o 





Cc 
= 
~ 




















Outputs 1 
; loH =—10mA 
VoH_ High-level output voltage | through 32] Vec2 = 100 V 
lon = —15mA 
Serial data | Vcc, =10.8V, IoOH =—100 uA 


loL=1mA 






Outputs 1 | Vcc, = 13.2 V, 
through 32} Vcc? = 100 V 







lor = 10mA 
loL=15mA 


| Vec1=10.8V, Io = 100nA 


lo = 20mA 
VoK Output clamp voltage Vcc2 = 100 V 


NH High-level input current Vcc. = 13.2V, Vy = Vip min 
iL Low-level input current Vcec1 = 13.2 V, Vy = Vip max 


I Suppl t Y, 13.2y EMH min 
u curren = s 
CCI ply CCI TEL ETS 
All outputs high 
eos. Gnseieurent Vero = 100 [All outputs high| 
COZ, PEERY, CC2 All outputs low 


2.75 5 2.75 5 


VoL Low-level output voltage 


V 
pA 





Tt Typical values are at Vcc; = 12 V, Ta = 25°C, 


switching characteristics, VCC 1 = 12 V, Vcc2 = 65 V, Ta = 25°C 


ee) 
PD 
fe ee 
es ee) 
tDpHL Delay time, high-to-low-level output from strobe input ae) 
ae 
c1.=300F, a] 
Se Figur ae 
P2007 

pe 


ane 


tTHL Transition time, high-to-low-level output 
tTLH Transition time, low-to-high-leve! output 
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TYPES SN75501A, SN75503A 
AC PLASMA DISPLAY Y-AXIS DRIVERS 





PARAMETER MEASUREMENT INFORMATION 
}o———_—— twH —-______» 


| 
refine nwa oe VI 
y 


CLO@K er 








ViL 


10 V (‘501A) or 3 V (503A) 


| VOH 


OUTPUT 


foray (pec cealae VOL 
; | | 


lool tr boot trin 


FIGURE 2—OUTPUT SWITCHING TIMES 
MECHANICAL DATA 





40-pin N plastic dual-in-line package 


(16,24 t 0,26) 


90° 9.011 + 0.003 0.018 + 0.003 
(0,279 2 0,076) I (0,457 + oor t 0.033 (0,84) MIN 


PIN SPACING 0.100 (2,54) T.P. 0.095 (2,42) 


0.055 (1,39) 
(See Note b)} 0.060 (1,52) NOM 


NOTES: a, All linear dimensions are in inches and parenthetically In mitlimeters, 
Inch dimensions govern. 
b. Each pin centerline is located within 0.010 (0,26) of its true longitudinal position. 
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INTERFACE | TYPE SN75510 
CIRCUITS VACUUM FLUORESCENT DISPLAY DRIVER 


BULLETIN NO. DL-S 12764, AUGUST 1980 





e Each Device Drives 12 Lines N 
: eae DUAL-IN-LINE PACKAGE 
e 60-V Output Voltage Swing Capability (TOP VIEW) 


e 25-mA Output Source Current Capability 
e High-Speed Serially-Shifted Data Input 
e CMOS-Compatible Inputs 

e Reset Input 


description 


The SN75510 is a monolithic BIDFET integrated 
circuit (bipolar, double-diffused, n-channel MOS, 
and P-channel MOS transistors on the same chip), 
designed to drive a dot matrix or segmented vacuum 
fluorescent display. 


All device inputs are diode-clamped p-n-p inputs 
and will assume a high logic level when open-circuited. 
The nominal input threshold is 5 volts. Outputs are 
totem-pole structures formed by an n-p-n emitter 
follower and diffused MOS (DMOS) transistors. 





The device consists of a 12-bit shift register and 12 output AND gates. Data is entered into the shift register on the 
low-to-high transition of the clock. The active-low strobe input enables all Q outputs. The reset input sets the shift 
register contents to all lows. Serial data output from the shift register may be used to cascade shift registers. This output 
is not affected by the strobe input. 


The SN75510 is characterized for operations from 0°C to 70°C. 





















logic symbol! functional block diagram 
STROBE 
STROBE 
RESET 
CLOCK 
DATA IN a ee: at RESET 
ae ee a2 
ee oe: a3 
ee a4 eae 
a 8 OUTPUTS 
STATIC NOT SHOWN 
es ae: a7 DATA SERIAL 
IN REGISTER 
ee Se 
ai 
ea on 
SERIAL SERIAL 
TPatent Pending. 
¥This symbol Is in accordance with [EEE Std 91/ANS1/ Y32.14 and current discussions In IEC and JEEE, 
PRODUCT PREVIEW Copyright © 1980 by Texas Instruments Incorporated 
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TYPE SN75510 
VACUUM FLUORESCENT DISPLAY DRIVER 





FUNCTION TABLE 


CONTROL INPUTS SHIFT REGISTERS OUTPUTS 


FUNCTION ——— 
RESET cLock | STROBE R1 THRU R12 | SERIAL | a1 THAU 012 
LOAD Load and shift* Determined by Strobe 


Pp oH UT ltt CT x iar 
Not H No ch AU L 
STROBE ~ taal 
Not L No change R1 thru R12, respectively 














a ee ee ee All L 


H = high level, L = low level, X = irrelevant, f = low-to-high-level transistion. 
*R12 and Serlal output take on the state of R11, R11 takes onthe state of R10,...R2 takes on the state of R41, and R1 takes on the state of 


the data input. 





typical operating sequence 


DATA 
IN VALID IRRELEVANT 


SERIAL 


REGISTER 
INVALID 
CONTENTS vere 
RESET | | 


STROBE 


Q OUTPUTS [vaio | 





schematics of inputs and outputs 
TYPICAL OF ALL OUTPUTS 


EQUIVALENT OF EACH INPUT 


OUTPUT 
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TYPE SN75510 
VACUUM FLUORESCENT DISPLAY DRIVER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage: Very (see: Note)! nosy. ile anid Soe et ei i ea ee ee eee eas 15V 
SUDPIY VOltdgG VCC at eateries A ere ee ea a Wie he A Oe ee OE ae eae ... 60V 
INPUENOITAGE: ocelot eS oe eter eo Me ern endo Ste eee Ada ae Be ee aes a ere Vcc1 
Continuous total dissipation at (or below) 70°C free-air temperature ........ 000 cc eee eee eecees 650 mW 
Operating free-air temperature range «61. ee ee ee te tee ee ee tee nee 0°C to 70°C 
Storage temperature range «1... ke ee ee ee eect eee e eevee eeenanes —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds  ........ 2. eee eee eee ee ee ete eee 260°C 


NOTE 1: Voltage values are with respect to network ground terminals, 


recommended operating conditions 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX 
V 


Vin___Lowlevel input voltage ee 
VIK Input clamp voltage Vec1 =12V, 1) =—12 mA 


V =10.8V, V =60V, 1 = —25 mA 55 57.5 
VoH High-level output voltage cci CC2 OH x 

















Q outputs | Voc, = 12 V, loL=5mA 


Vv Low-level output voltage 
os anes Veci=12V, _loL = 200A 
lH High-level input current Voc1713.2V, Vy=7V 
lit Low-level input current Vec1713.2V, V)=3V -—30  -150 


,=7 150 800 
| Supply current =13.2V PMa7Vv 
CCi pply Vcec1 "7 V 
v : etout high ie Fae 
Icc2 Supply current cc outputs hig 
oz sirone 8t'7 V. | 100500 | 


TTypical values are at Vec1712V,Ta® 25°C, 












switching characteristics, VcC1 = 12 V, Vcc2 = 60 V, Ta = 25°C 


PARAMETER TEST CONDITIONS | MIN = MAX | UNIT | 


toHL Delay time, high-to-low-leve! output from strobe input 
tDLH Delay time, low-to-high-level output from strobe input 


sae 


tTHL Transition time, high-to-low-leve!l output 
tTLH Transition time, low-to-high-level output 




















Cy = 30 pF 
See Figure 2 
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VACUUM FLUORESCENT DISPLAY DRIVER 





PARAMETER MEASUREMENT INFORMATION 


VIL 


ViH 


VIL 








OUTPUT 


bool tri leet tr 


FIGURE 2 — SWITCHING TIMES 
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INTERFACE TYPE SN755i1 
CIRCUITS VACUUM FLUORESCENT DISPLAY DRIVER 


BULLETIN NO. DL-S 12765, AUGUST 1980 





e Each Device Drives 12 Lines N 
© 60-V Output Voltage Swing Capability RY 


e 25-mA Output Source Current 
Capability 


e High-Speed Serially-Shifted Data Input 
e CMOS-Compatible Inputs 
e Latches on All Driver Outputs. 


description 


The SN75511 is a monolithic BIDFET integrated 
circuit (bipolar, double-diffused, n-channel MOS and 
p-channel MOS transistors on same chipt) designed to 
drive a dot matrix or segmented vacuum fluorescent 
display. 

All device inputs are diode-clamped p-n-p inputs and 
will assume a high logic level when open-circuited. 
The nominal input threshold is 5 volts. Outputs are 
totem-pole structures formed by an n-p-n emitter 
follower and double-diffused MOS (DMOS) transistors. 





The device consists of a 12-bit shift register, 12 latches, and 12 output AND gates. Serial data is entered into the shift 
register on the low-to-high transition of the clock. When high, the latch enable input transfers the shift register contents 
to the outputs of the 12 latches. The active-low strobe input enables all Q outputs. Serial data output from the shift 
register may be used to cascade shift registers. This output is not affected by the latch enable or strobe inputs. 


The SN75511 is characterized for operation from O°C to 70°C. 
logic symbol + functional block diagram 


LATCH ENABLE (8) 
STROBE {3 







LATCH 
ENABLE 


clock (7) STROBE 


DATA IN (5) Q1 clock 


Q3 12-BIT i 
Sine 
a4 REGISTER 
Q5 
O6 DATA 
IN 
Q7 i 


12 
LATCHES 





TPatent Pending 
tthis symbol Is in accordance with [EEE Std 91/ANSI Y32.14 and current discussions In 1EC and JEEE. 
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TYPE SN755i1 





FUNCTION TABLE 
















LATCHES 
LC1 THRU LC12T 


SHIFT REGISTERS 
Ri THRU R12 





OUTPUTS 


VACUUM FLUORESCENT DISPLAY DRIVER 
CLOCK | ENABLE | STROBE 
Load and shift* Determined by Latch Enablet Determined by Strobe 
No change Determined by Latch Enablet Determined by Strobe 


LATCH x L Xx As determined above {Stored data R12 Determined by Strobe 
4 H xX As determined above |New data R12 -| Determined by Storbe 
4 H As determined above |Determined by Latch Enablet All L 
x As determined above |Determined by Latch Enablet LC1 thru LC12, respectively 
H = high level, L = Low level, X = irrelevant, f = low-to-high-level transition. 


TtNew data enter the latches while Latch Enable is high. These data are stored while Latch Enable is low. 
“R12 takes on the state of R11, R11 takes on the state of R10,... R2 takes on the state of R1, and R1 takes on the state of the data input. 




















typical operating sequence 


DATA 
IN VALID IRRELEVANT 


SR | 
INV 
CONTENTS ALID VALID 





LATCH 

ENABLE 

LATCH PREVIOUSLY STORED DATA NEW DATA VALID 
CONTENTS 

STROBE 





Q OUTPUTS VALID 


schematics of inputs and outputs 





TYPICAL OF ALL OUTPUTS 


EQUIVALENT OF EACH INPUT 





OUTPUT 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Suipply voltage; VecdGee Nolet) 2364.5 eden) Seed COE oh Seas ne ea ee) Be eat Ses 15V 
SUDPIY VOIIAge VCCI cA acia aie scree Ahaha SN OE a ei re ae Sie ae ee ee 60 V 
WBC VOIGOG: 2 iso acg Geechee ach nae eyecare, Sopra ane me Wa E, ee ee a ied aed nas eRe eam ae eee, Vcc1 
Continuous total dissipation at (or below) 70°C free-air temperature 2.0... ee eee ees 650 mW 
Operating free-air temperature range ow ee ee eee ee ee eee teeta 0°C to 70°C 
Storage temperature FdnGe <os:55s. oe ws dee eho a ba Sad Be A EE SSE Ba —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds ........- 2... eee eee eee ee 260°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


TT tin rt 0 
| 
| Supply voltage, Vecn, 
| Peak low-level outputcurrent 
aT aa en le nn Pe Es ee. 
| __ Width of high clock pulse, twH (see Figure) 0H 
[Width of low clock pulse, wi (see Figure) ——SSSOSCSC—~—SSCSCSSSSSC* 
[Data setup time before low-to-high transition of clock, ty Gee Figure) —SSSC~“~*~*~‘dC*BSSSCSSSCSC*d 
[Data hold time after low-tovhigh transition of clock, th (see Figure 1) ——SSSCSC~“~SCS*~sSCSSCSC~C~“~*~*~wdC 
Operating free-air temperature, TA | oo  ~——s 0 | Ps 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 
ViH High-level input voltage 7 


Vit bowie! input woos ES ae alc ea es) ES 
Vik Input clamp voltage Veco, =12V,  t)=—-12mA Pieces sue re eo 


Qoutputs| Vec,=10.8V, Vec2=60V, lo =—25mA 55 57.5" 
Vv High-level output voita | Q outputs | V 
ie Vect=12V, _loH=~200HA ee a 
Cy Ce ee a 
Vv Low-level output volta Vv 
Vec1=12V, lor = 200HA 0.2 0.5 
iH High-level input current Vec1 =13.2V, Vy=7V F001 10 | HA 
Te Low-level input current — Vec1=13.2V, Vp=3V -30 -—150 


150800 | HA 
lcc1 Supply current Vcect = 13.2 V ! aed 
viesv | OT mA 
Voi = 18.2, Alloutputshigh | iT 
Icc2 Supply current 
Vcec2 =60V Strobe at 7 V 


tTypical values are at Voc, = 12 V, Ta = 25 C. 


| UNIT 
ve! 
pee | 
| ons 
ome 





V 
V 
A 
A 
Hz 
a &- 

























switching characteristics, VcC1 = 12 V, Vec2 = 60 V, Ta = 25°C 


PARAMETER TEST CONDITIONS 
tDOHL Delay time, high-to-low-level output from strobe input 
tpoLH Delay time, low-to-high-level output from strobe input 
tTHL Transition time, high-to-low-level output 
tTLH Transition time, low-to-high-level output 















Cy =30pF, 
See Figure 2 
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PARAMETER MEASUREMENT INFORMATION 


—_—_—_—_—_—— twH —_____—»>} 
| 
—|— —— - VIH 





CLOCK 


| 
| VIL 
| 


ViH 





VIL 


FIGURE 1—INPUT TIMING 


je—el— < 30 ns be—of— < 30ns 


10 V 





FIGURE 2—OUTPUT SWITCHING TIMES 
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| TYPE SN75580 
INTERFACE HIGH-VOLTAGE 7-SEGMENT 
CIRCUITS LATCH/DECODER/CATHODE DRIVER 


D2626, MAY 1981 








N 


e Output Current Adjustable From DUAL-IN-LINE PACKAGE (TOP VIEW) 
0.1 mA to 1mA 3 

e DMOS Outputs for High Breakdown Vcc 
Voltage 
Segment Outputs... 100 V Min DPO 
Decimal Point Output... 100 V Min f 

e Input Data Latches 

© Blanking Input Provided : 

e Low Power Requirements a 

e Supply Voltage Variable over Wide b 
Range...5V to 15 V 

e Decimal Point Output Provided Cc 

e Suitable for Multiplex Operation d 

e 





functional block diagram 











BLANKING (5) 
INPUT > ; T 
um, logic symbol 
N ¢ 
LATCH _{6) S 
ENABLE (13) b 
aie Ne BCD/7-SEG 
(3) No] 
A > (12) a 
Ny | — 
a BI EN b 
a a SEGMENT 
OUTPUTS C10 c 
a ac LE 
B 0 
: A opt d 
BCD (10), 
INPUTS le | B 40D . 
> | : (16) 
e-2_$So— 0 c oD 
Ne oD 
aces iy == DPI hop DPO 
D > Ne | CP! {a-g lo ADJUST] 
DECIMAL cecal - >: BE OPOINT. 
1 
aa ot SUTEUr tThis symbo! Is In accordance with IEEE Std 91/ 
ANS! Y32.14 and current discussions In IEC and IEEE, 
CURRENT (4) REFERENCE Constant-current 
PROGRAMMING ‘Ne regulator (adjusted 
INPUT by changing Rp) 
description 


The SN75580 is designed to decode four lines of BCD data and drive a gas-filled seven-segment display tube such as 


Beckman and Panaplex IIT displays. Latches are provided to store the BCD and decimal point data while the enable 
input is at a low-level voltage. 


The design employs a read-only memory to provide output decoding for the BCD digits 0 to 9. For input data greater 
than BCD 9, the segment outputs are blanked. Each sink output is regulated to ensure a constant brightness of the 
display even with a fluctuating supply voltage. The on-state output current is essentially constant over the output 
voltage range of 4 volts to 100 volts. Each current sink is ratioed to the ‘‘b’’ segment output current as required for 
even illumination of all segments. 

tTrademark of Burroughs Corporation. 
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TYPE SN75580 
HIGH-VOLTAGE 7-SEGMENT LATCH/DECODER/CATHODE DRIVER 





description (continued) 


Output currents may be varied from 0.1 mA to 1 mA for driving various displays. The output current is adjusted by 
connecting an external programming resistor (Rp) from the current programming input to ground, 


The blanking input provides unconditional blanking of all segment outputs including the decimal point output. 


The enable input allows data to be stored internally while input data is changing. When enable is at a high-level voltage, 
the outputs wil! reflect conditions on the A, B, C, D, and DP inputs. A transition from a high-level voltage to a low-level 
voltage at enable will cause the input data set up prior to the transistion to be latched. In the latched state, the A, B, C, 
D, and DP inputs are in a high-impedance state to minimize input loading. 


FUNCTION TABLE 


a 
ff.g > ~~ secmenT 
ef —_f¢ IDENTIFICATION 
aD 


DECIMAL BCD INpuUTS* SEGMENT OUTPUTS DP 
OR a OUT- | DISPLAY 
FUNCTION . PUT 


io 


x 
cs 


- 


aq 
at. 


~ 
tL 


a 
wt 


4 


] «.! 


ad 
~- 


~ 
~ 


o oO vy Dh oo F&F WwW HK 


oe Bete See 
x «& xX xX KX KX KX K KK K KR KX KX K K 
Na OA 


o 
4 





x M KX XTX XT XT TT TterTererr err - - 
x « xX FTrsrtrrerereerexzertrrtqtérerre|a 
x x *K Fxrreenmrxrrtoeerexzerereerxzxxter rte 
x * KX DTerer cre rrertrtrercerexrereaszr|°P 
ps CE ae CR OE Ee a AE” CR Re ORE A CO” Ce <iaeie Oo > Sa 


x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
Xx 
x 
x 
Xx 
x 
x 
H 
L 


Oo 
a 


H = high level, L = low level, X = irrelevant 
tT able is valid for the indicated BCD and decimal point inputs while the latch enable is high. See description. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vee ise Note 1): 4.04. 2.crecdcy ty Noh So adie OE oS DON BAS OO SER OEE OS HORE SES 18 V 
INDUENGITAGG: peat Bice 2 Ge alivs ease oo8 Be wooed bs wie a adeaes grins, dca Ane aed ck a EB Maes ake ee a Vcc 
Peak transient off-state voltage, segment outputs (See Note 2) 2... ee te te ee ee ee eee 180 V 
Continuous on-state segment output current .......... Dalian Attia Stas ceca he arya iweiadh dates Sh age SSS Tae kak, 4mA 
Peak transient on-state segment output current (See Note 3) ............--- gra aa sere Sate 50 mA 
Continuous total dissipation ..........0 cc eee eeee so ito a ce eee eres ae ty Ok A EEE oe ees 650 mW 
Operating free-air temperature range ........-.02 eee ee 5 Sepa Gia e-oe S as See Se eS 0°C to 70°C 
Storage temperature range ......... Seb cehE SA etniote Ghee wenaiseene deat oe aca ne ins bok —65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 10 seconds .......cccccccccccccvuceeuunes 260°C 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. In all applications, peak transient segment output voltage must be limited to 180 V. This is accomplished by limiting the anode 


voltage to 180 V maximum. 

3. In all applications, peak transient segment current must be limited to 50 mA (ty, < 10 us, duty cycle < 1%). This may be 
accomplished in d-c applications by connecting a 2.2 k{2 resistor from the anode-supply filter capacitor to the display anode, 
or by current limiting the anode driver in multiplex applications (See Figure 4). 
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recommended operating conditions 
MIN MAX UNIT 


supply Voltage; VCC 2a-~'s. ean we 4: tw Pee ee See es a Se Sp ee Oh ee eH (EE es 5 15 V 
Segment output voltage. ww ww kkk ee ee tt ek kk kk 4 100 V 
Decimal point output voltage 2. 2 ww wk ke ee ee te ek ke ke 4 100 V 
Segment-b output current . 2... 1 1 wk ee ew ke ee ee ee kk ek 0.1 1 mA 
Enable pulse width, ty (see Figure2) 2. 2. 2... 1 ww ee ee ee we we ew ee) 6800 ns 
Data setup time before enable goes low (see Figure2) . . ......2.2.2.+24 2... ~. ~ «4500 ns 
Data hold time after enable goes low (see Figure 2) . . . ... 0... ee ew ew ew es) «6800 ns 
Operating free-air temperature . 2... 1 1 we ke ek ee et ee ee 0 70 °C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX |UNIT 
VIH High-level input voltage Vcc =10V 
VIL Low4evel input voltage Vcc =10V a oa neg 
IK 






i¢¥) 
< 


[Vik Ieput clamp voltage Vcc 18V, y=—12mA, Tazaee [09 18 | V_ 
[Voten) _Onstate output voltage [Decimalpomt [Veo=5V, lo=2mA OT 

Voc = 10V, Rp = 18080 2 
Volb) = 50 V, Rp = 7232 2 mA 
Ta = 28°C Rp = 3616 2 


0.84 0.93 1.02 
ae [1.12 4.25 1.38 | 
9 






















lOlon}b Segment-b on-state output current 


Segments a, f, & g 













Segment output currents 





[Segmentc 
_Olon)_ normalized to All outputs at 50 V, 
1Olon)b Segment d 0 1.00 





b-segment current 









1.1 
Ta=25C 
‘ 0.99 1.10 1.21 
High-level All inputs 
! Vec=10V, V,=10V 
IH input current except CPI ce Le 
Low-level All inputs 
I Vec710V, Vec=0V 
be input current except CPI ce d ce 










Vcc =15V,  Allinputsat10V, Rp open 


| Supply current 
ce Voc =15V, 






AllinputsatOV, Rp =3.6k2 





eee 
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TYPE SN75580 
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switching characteristics, Vcc = 10 V, TA = 25°C, see figures 1 and 2 


PARAMETER MIN TYP MAX | UNIT 
toff Turn-off time of segment outputs from BCD inputs 


ton _ Turn-on time of segment outputs from BCD inputs 


toff  Turn-off time of segment outputs from DP input | 10 | 














Le 


ton _Turn-on time of segment outputs from DP input 
toff Turn-off time of segment outputs from Bl 


MS 
: s 
ton Turn-on time of segment outputs from BI 








PARAMETER MEASUREMENT INFORMATION 


10 V 


1k2 







BCD/7-SEG 


OUTPUT 
UNDER OUTPUT 


test | Cc _| TEST 


FIGURE 1—TEST CIRCUIT 





FIGURE 2—VOLTAGE WAVEFORMS 
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TYPICAL CHARACTERISTICS 


SEGMENT-b OUTPUT CURRENT 
vs 
PROGRAM RESISTANCE 


3.616 


a OIG 
'O(b) In mp in ki 


EIN 


[ 


1 2 4 7 10 20 40 


1O(b)—Segment-b Output Current—mA 





Rp — Program Resistance — kQ 
FIGURE 3 





TYPICAL APPLICATION DATA 










2.2k2 
180 V MAX (See Note 5) 
(See Note 4) 
sn75580 (9-1 uF T 
BCD/7-SEG 


(5) 





EN 
C10 
100 

BCD 10D 

INPUT 10D 
{10D 


[a—glo ADJUST] 


(See Note 6} 
BECKMAN OR 
PANAPLEX Il 

= DISPLAY 





FIGURE 4—SINGLE-DIGIT 7-SEGMENT DISPLAY 


NOTES: 4. This voltage must be adjusted for the type of display used to ensure that the on-state and off-state voltages do not exceed 100 V 
at the segment outputs of the SN75580. 
5. In all applications, peak transient segment current must be Jimited to 50 mA {ty < 10 ps, duty cycle < 1%). This 
may be accomplished in d-c applications by connecting a 2.2-kQ resistor from the anode-supply filter capacitor to the display 
anode, or by current limiting the anode driver in multiplex applications. 


6. The value of Rpp is chosen for even illumination of the decimal point and the digit. 
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TYPE SN75584A 
lnc HIGH-VOLTAGE 7-SEGMENT 
LATCH/DECODER/CATHODE DRIVER 


D2627, MAY 1981 







N 


e Output Current Adjustable From DUAL-IN-LINE PACKAGE (TOP VIEW) 


0.1 mA to4mA 


e DMOS Outputs for High Breakdown 
Voltage 
Segment Outputs... 100 V Min 
Decimal Point Output... 100 V Min 


e Input Data Latches 


Vcc 
DPO 


e Blanking Input Provided 

e P-N-P Inputs for Minimal Input Loading 
e Low Power Requirements 

e Thermal Protection Circuitry 


e Supply Voltage Variable Over Wide 
Range ...4.75 V to 15 V 


e Decimal Point Output Provided 
e Suitable for Multiplex Operation 





functional block diagram 


BLANKING _ (5) 7 





INPUT 
a 
N 
LATCH hb 
ENABLE b 
7 
A c b 
Ne 
d SEGMENT c 
OUTPUTS 
B Ne d 
BCD ‘ ‘ 
INPUTS 
A 
NY 9 
wl ~~ 
D N [a-g lq ADJUST] 
DECIMAL 
DECIMAL POINT 
POINT INPUT 
OUTPUT t This symbol is in accordance with IEEE Std 91/ 
CURRENT Constant-current : A ' | 
REFERENCE SI Y32.14 and current discussions in LEC and IEEE. 
PROGRAMMING CIRCUIT Ne regulator {adjusted aN 3 oie | 
INPUT by changing Rp) 
description 


The SN75584A is designed to decode four lines of BCD data and drive a gas-filled seven-segment display tube such as 
Beckman and Panaplex IIT displays. Latches are provided to store the BCD and decimal point data while the enable 
input ts at a low-level voltage. 


The design employs a read-only memory to provide output decoding for the BCD digits 0 to 9. For input data greater 
than BCD 9, the segment outputs are blanked. Each sink output is regulated to ensure a constant brightness of the 
display even with a fluctuating supply voltage. The on-state output current is essentially constant over the output 
voltage range of 4 volts to 100 volts. Each current sink is ratioed to the “‘b’’ segment output current as required for 
even illumination of all segments. 


tTrademark of Burroughs Corporation. 
Copyright © 1981 by Texas Instruments Incorporated 
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description (continued) 


Output currents may be varied from 0.1 mA to 4 mA for driving various displays. The output current is adjusted by 
connecting an external programming resistor (Rp) from the current programming input to ground. 


The blanking input provides unconditional blanking of all segment outputs including the decimal point output. 


The enable input allows data to be stored internally while input data is changing. When enable is at a high-level voltage, 
the outputs will reflect conditions on the A, B, C, D, and DP inputs. A transition from a high-level voltage to a low-level 
voltage at enable will cause the input data set up prior to the transition to be latched. In the latched state, the A, B, C, 
D, and DP inputs are in a high-impedance state to minimize input loading. 


Thermal protection circuitry will blank the display, regardless of input conditions, whenever junction temperature 
exceeds approximately 150°C. 
FUNCTION TABLE 


8 
fg f> segment 
ef fc IDENTIFICATION 


DECIMAL BCD tNPUTSt SEGMENT OUTPUTS 
OR OF - | DISPLAY 
iNPUTT 
FUNCTION , 


i=] 


x 


~ 
wel 


r ~~ 
lay 


~ ~ 
1 


‘ere 
1! 


po 


~ 
m' 


a 


~ 


~ 
~ 


~ 


OO SoS oS ee SO OS or ee ir Oe err 
x x x ©FrrtrorPrereerereprtzrtxrorerererjoa 
x * xX ©TrdrrPrrtrorere2zprtrera3$gperriea 
x x * Frere zrercere r~rrererexreraszsr|?®> 
a Se A A Re RR Ae OR A OE A: RR = RE A 
x “x K KK KK KK KM KM KK KX K 


x 
xX 
x 
xX 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
H 
L 





H = high level, L = low level, X = irrelevant 
T Table is valid for the indicated BCD and decimal point inputs while enable is high. See description. 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) ..........205- si hgh cae Lisette ava etn dng Nes ers has oe Saha ge 2a Sas ne ode 18 V 
IIPUL VOUCA0G 9 cos ie aac ecanaouet oan Wie dork ewes Bread ash Ghcay tact aie ARSE Rewer Soe eRe ah aa eI Vcc 
Peak transient off-state voltage, segment outputs (See Note 2) sea ewe aaah ay Se SN a dat Roe. htt Sp ta ND de ae 180 V 
Continuous on-state segment output current .......... SAG Bea Oe EE tA RCA Nae eh lee, Bae a GL 4mA 
Peak transient on-state segment output current (See Note 3) ........ 00. ee eee ee eee eee eee .. 5O0mA 
Continuous total dissipation 2... 0... ce te eee ec ee ee eee eee neta wees weeeeeee 650 mW 
Operating free-air temperature range 6... eee ec ee eect e eee e cease [Beco teeta es SOCtO tO C 
Storage temperature range 2... ce ee et eee ete ee eee eee tee eee we.ees 65°C to 150°C 
Lead temperature 1/16 inch (1,6 mm) from case for 1Oseconds .......-.0000.% Stee aes seater cee, “2007 


NOTES: 1. Voltage values are with respect to network ground terminal. 
2. In all applications, peak transient segment output voltage must be limited to 180 V. This is accomplished by limiting the anode 
voltage to 180 V maximum. 
3. In all applications, peak transient segment current must be limited to 50 mA (ty, < 10 us, duty cycle < 1%). This may be 
accomplished in d-c applications by connecting a 2.2 k2Q resistor from the anode-supply filter capacitor to the display anode, 
or by current limiting the anode driver in multiplex applications (see Figure 4). 
SE aa LE I NTE OE I EE SS I I A I IT I A GNI EEE TESA 
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recommended operating conditions 
MIN MAX UNIT 


Supply Voltage. Vic. .s: se ~h.  ,  e A RD ee we AR e e  e AT 15. V 
Segment output voltage On ay a a a ee a 4 100 V 
Decimal point output voltage . 2... ww kee ke ee ee ee ee ke ee 0 100 V 
Segment-b OULPUt CUITENT® «4 oc. ooh a a we ee we wea Re 0.1 4 mA 
Enable pulse width, ty (see Figure2) 2... 2... 1 eee ee ee ee ee ee) «B00 ns 
Data setup time before enable goes low (see Figure 2). 500 ns 
Data hold time after enable goes low (see Figure 2) . . . . . 1. 1 1 ew ee ee ee ~~) «BOO ns 
Operating free-air temperature . 2. 1. 1. 1 we ee ee eh ee ee 0 70 aC 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
T Vix Input clamp voltage Vec=15V, 1=—12mA, Ta=25¢ | -09 -15] Vv | 
pan 


breakdown voltage ‘ 
Apa vai [13818 16m 
[Ap = 180A [18 2027) 
2.7 30 3.3 


i640 44 


Rp = 180802 | 0.16 0.24 


Rpszarta [42 
Rp = 1808 2 
Rp = 1205 9 


Apso [32a 
0.84 0.93 1.02 
0.9 1.00 1.1 
0.99 1.10 1.21 
0.74 1.12 
























Vec=10V, 
VOlb) = 50 V, 
Ta = 25°C 





















1O(on)b Segment-b on-state output current 












Vec=5Vto 15 V, 
VO(b) = 10 V to 100 V, 
Ta =0°C to 70°C 
















egments a, f, & g 










Vcc =10V, 
All outputs at 50 V, 
Ta = 25°C 


Segment c 









Segment d 
Segment output currents 


| 
-Olon) normalized to 
lOlon)b 


Segment e 






Segments a, f, & 
b-segment current : : 


Veco =5V to 15 V, 
All outputs at 10 V to 100 V, 





Segment c 







Segment d 
Segment e 8 3 


rf High-level Vcc = 15V, EnableattSV[ = 15] ‘i 
input current A,B, C,D,& DP |V)=15V EnableatOV | a | 

Enableat BV [80 

Enable t04V] 0 | uA 


Enable at OV | 1 





Ta =0°C to 70°C 


Oo 
fee] 
— 
NO 
















Low-level 
Enable 


A,B,C, D, & DP 





input current 






Voc =15V, = Allinputs at 15 Vv, 






Rp open 





icc Supply current 






Rp = 2.2 k2 
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TYPE SN75584A 
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switching characteristics, Vcc = 5 V, Ta = 25°C, see figures 1 and 2 











PARAMETER MIN TYP MAX | UNIT 
toff Turn-off time of segment outputs from BCD inputs 


ton _Turn-on time of segment outputs from BCD inputs 
toff | Turn-off time of segment outputs from DP input 


ton _ Turn-on time of segment outputs from DP input ae ee 





toff | Turn-off time of segment outputs from BI 





ton _Turn-on time of segment outputs from BI 








INPUT 







OUTPUT 


PARAMETER MEASUREMENT INFORMATION 


5V 


1k2 







BCD/7-SEG 


OUTPUT 
UNDER P 
INPUT UNDER eNore 


Test |_c_| TEST 


50 2 


FIGURE 1 — TEST CIRCUIT 





50% 50% 


LATCH 50% 50% 


Z 
@ 
g 


on,‘off 


FIGURE 2—-VOLTAGE WAVEFORMS 
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TYPICAL CHARACTERISTICS 


SEGMENT-b OUTPUT CURRENT 
VS 


PROGRAM RESISTANCE 


3.616 


| in mA = -——— 
O{b) I" Rp in kQ 


IO(b)—Segment-b Output Current—mA 





Rp—Program Resistance—kQQ 


FIGURE 3 





NOTES: 4. 


5. 


TYPICAL APPLICATION DATA 


2.2 kO 
180 V MAX (See Note 5) 


(See Note 4) 






BECKMAN OR 
PANAPLEX II 
= DISPLAY 


FIGURE 4—SINGLE-DIGIT 7-SEGMENT DISPLAY 


This voltage must be adjusted for the type of display used to ensure that the on-state and off-state voltages do not exceed 100 V 
at the segment outputs of the SN75584A, 

In all applications, peak transient segment current must be limited to 50 mA (ty, < 10 us, duty cycle < 1%). This may be accom- 
plished in d-c applications by connecting a 2.2-kQ resistor from the anode-supply filter capacitor to the display anode, or by 
current limiting the anode driver in multiplex applications. 


- The value of Rpp is chosen as required for even illumination of the decimal point and the digit. 
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JAN MIL-M-38510 © 
Integrated Circuits 





MILITARY PRODUCTS 





MIL-M-38510 AND MIL-STD-883 
Military High-Reliability Integrated Circuits 


The Texas Instruments MIL-M-38510 and MIL-STD-883 programs offer several options designed to meet 
system cost, reliability, lead time, and contract requirements. The following are the key features of the 
options available for MIL-M-38510 and MIL-STD-883 Class B applications: 


JAN-Processed TI SNJ 


™ Produced under MIL-M-38510 
guidelines with all chips 
manufactured in a DESC-certified 
front end facility 

= Fully tested per MIL-STD-883 
method 5004 Class B 

® Includes device types covered by 
MIL-M-38510 part numbers and cir- 
cuits not yet covered by MIL numbers 

= Electrical and mechanical characteris- 
tics per TI data sheets 

# Marked with 38510 part numbers 
where applicable 

= Each lot includes Certificate of 
Conformance and Group A 
Summary Report 

= Approximately one-half the cost of 
JAN-Qualified IC’s 


SNC/MACH-IV (883B) 


= Cost effective — approximately one- 
third the cost of JAN-Qualified IC’s 

m Produced under MIL-M-38510 
guidelines with all chips 
manufactured in a DESC-certified 
front end facility 

ms Tested per MIL-STD-883 method 
5004 Class B and TI 
38510/MACH-IV specification, 

~ Section 9 of this catalog 

m Tested per MIL-STD-883 method 
5004 Class B and TI 
38510/MACH-IV specification, 
Section 9 of this catalog 

a Electrical and mechanical characteris- 
tics per TI data sheets 

m Available in broad product spectrum 
including SSI, MSI, and LSI, both 
bipolar and MOS 


JAN-Qualified 


H Qualified per MIL-M-38510 Class B 

e Produced per MIL-STD-883 and 
MIL-M-38510 Class B and appro- 
priate slash sheets 

® Produced in DESC-certified 
domestic production facility 


10 BH Applicable devices and packages 
———— tt 


PRODUCT 
SERIES 54 TTL 
SERIES 54H TTL 
SERIES 54L TTL * 
SERIES 54LS TTL 


SERIES 548 TTL 


LINEAR CONTROL 
SERIES 55 INTERFACE 


MOS LSI 


LEAD FINISH B 
LEAD FINISH C/D 





* PER MIL-M-00385108. Class S. 
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How to Order 


See Tables |, I! and I!l for device, package and lead-finish cross-reference. 


e JAN-Processed/Tl SNJ 
Device type covered by 38510 part number: Device type not covered by 38510 part number: 
Device SN5400J 883 Class B Device SN54LS298J 883 Class B 
Order SNJ5400J SNJ54LS298J 


| SNJ5400J , SNJ5S4LS298J 
Mark Markin 
evan 4S ergiooitats : ee 


e SNC/MACH-IV 
Device SNC5400J 883 Class B 
Order SNCS400J 
Marking SNC5400J 


e JAN-Qualified 
Device SN5400J 883 Class B 
Order JM38510/00104BCB 
Marking JM38510/00104BCB 


Table | Part Numbers 
EXAMPLE: 5400 TTL NAND gate in ceramic dual-in-line package to 883 Class B with standard tin-plated leads. 


e JAN QUALIFIED 


e JAN PROCESSED/TI SNJ 


@ SNC/MACH-IV 


MIL-STD-883 CASE OUTLINE ai LEAD FINISH T 
CLASS B SCREENING ONLY PACKAGE SNC/MACH-IV TYPE SNC/MACH-IV 
1/4" x 4/4" FLAT-14 U/FB SOLDER DIP 10 
T 


1/4" x 1/8" FLAT-14 TIN-PLATE 00 


DIP-14 GOLD-PLATE 00' 
1/4” x 3/8" FLAT-14 OPTIONAL ** 


w 
— 
4 

. 





MIL-M-38510 SLASH SHEET 
AND DEVICE TYPE 
SEE TABLE Il & III 


" FLAT-16 
" FLAT-10 


” FLAT-24 
" FLAT-24 


pe oi °) 
On uy. 


*Per MIL-M-0038510B, Class S, 

**Einish B or C at Tl’s option. Devices will 
be marked B or C as applicable. 

t Prefix designation for MOS/LS1I is "SMC." 

§ R denotes temperature range, 


ll leeesererSese 
Lee) 


N<xXS <TH KAO —-TOmMOO 


T0-3 
1/4” X 3/8" FLAT-24 
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Screening — Class B 






ae QUALIFIED PROCESSED 


_ soe | anion | nowr | veenno [now |" meme [nowt 
Internal Visual (Precap) pak P2010 2Cone8 snd 38510" Bara 2 Cond 810 aes 


mr ‘4 . 1008.1 | 
24 hrs min 100% 24 a min 100% 100% 
test Cond C test Cond C | 


by oe min 
test Cond C 
Temperature Cycling 1010.1Condc | 100% | 1010.1CondC 1010.1CondC | 100% 







Stabilization Bake 







ut 









2001.1 Cond E 2001.1 Cond E 2001.1 Cond E 
Constant Acceleration (min) in Y, 100% (min) in Y, 100% my in, 
plane plane plane 












JAN slash-sheet 
electrical 
specifications 


Asappli- | TI data Asappli- | Ti data ca 
cable sheet cable sheet cable 










electrical 
specifications 


electrical | 
specifications 


| 1015.1 1015.1 
100% 160 hrs @ 100% 160 hrs @ 
125°C min 125°C min 


Interim Electrical 


1015.1 
160 hrs @ 
125°C min 


Final Electrical Tests JAN slash-sheet 
(a) Static tests electrical 
(1) 25°C (Subgroup specifications 
1, table 1, 5005.3) 























Tl data 
sheet 
electrical 
specifications 


Tl data 

sheet 
electrical — 
specifications 










(2) Max and min 
rated op. temperature 
(subgroups 2 and 3. 
table 1. 5005.3) 

(b) Dynamic tests and 
switching tests 25°C 
(subgroup 4 and 9, 
table 1. 5005.3) 

(c) Functional test 
25°C a ae 
table 1.5 


mae or aes 9005.3 5005.3 
conformance inspection Class B aan 3 : 8510 Class B oo 
Note 
| ExternalVisual ee ete rae | 20091 | 100% | 


NOTES: 1. Temperature guardband test may be used in fleu of 100% test for digital bipolar only, 
2. Group A per 5005.3. Generic data available for groups B, C, and D. 













For MIL-M-38510/MIL-STD-883 Class A/S 


/ 10 For critical space and satellite applica-_ CIRCUIT CIRCUIT | 
mg =wons, SAMSO Class S JAN-Qualified TYPE JAN NO. TYPE JAN NO. | 
TTL flat pack devices are available per SN54L54T JM38510/04104STD SN5402T JM38510/00401STD 
MIL-M-0038510B including: SN54L71T JM38510/02101STD SN5404T = JM38510/00105STD 
CIRCUIT SN54L74T JM38510/02105STD SN5410T JM38510/00103STD 
TYPE JAN NO. SN54L78T JM38510/02104STD SN5420T JM38510/00102STD 
SN54L00T JM38510/02004STD SN54L86T JM38510/02601STD SN5440T JM38510/00301STD 
SN54L01T JM38510/02006STD SN54L91T JM38510/02806STD SN5472T JM38510/00201STD 
SN54L02T JM38510/02701STD SN54L95T JM38510/02801STD SN5473T JM38510/00202STD 
SN54L04T JM38510/02005STD SN54L121T JM38510/04201STD SN5474T JM38510/00205STD 
SN54L10T JM38510/02003STD SN54L122T JM38510/04202STD SN5493T JM38510/01302STD 
SN54L20T JM38510/02002STD SN54L164T JM38510/02802STD SN5495T JM38510/00901STD 
SN54L30T JM38510/02001STD SN5400T JM38510/00104STD SN54121T =. JM38510/01201STD 
SN54L51T JM38510/04101STD SN5401T JM38510/00107STD SNS54HOOT  JM38510/02304STD 
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TABLE |. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE 





JAN CKT JAN CKT JAN CKT JAN CKT 

/NO. TYPE /NO. TYPE /NO. TYPE /NO. TYPE 
00101 5430 01307 5490 03001 16930 06005 105074 
00102 5420 - 01308 54192 03002 15935 06006 10509+¢ 
00103 5410 01309 54193 03003 15936 06101 10531 4 
00104 5400 01310T 54196 03004 15946 06102 106314 
00105 5404 01311T 54197 03005 15962 06103 10576 
00106 5412 01312t 54177 03101 15932 06104 105354 
00107 5401 01401 54150 03102 15944 06201 10504 
00108 5405 01402 9312+ 03103 15957 06202 10597 
00109 5403 01403 54153 03104 15958 07001 54500 
00201 5472 01404 9309 03105 15933 07002 54S03 
00202 5473 01405 54157 03201 16951 07003 54804 
00203 54107 01406 54151 03301 15945 07004 54805 
00204 5476 ; 01501 5475 03302 15948 07005 54S10 
00205 5474 01502 5477 03303 15950 07006 54S20 
00206 5470 01503 54116 03304 9094 07007 54S22 
00207 5479t 01504 9314t¢ 03501 MHO0026 07008 54$30 
00301 5440 01601 5408 04001 54H50 07009 §4$133 
00302 5437 01602 5409 04002 54H51 07010 548134 
00303 5438 01701 54174 04003 54H53 07101 54874 
00401 5402 01702 54175 04004 54H54 07102 548112 
00402 5423 01703t 54173 04005 54H55 07103 548113 
00403 5425 01801 54170 04101 54L51 07104 548114 
00404 5427 01901 54180 04102 54L54 07105 548174 
00501 5450 02001 54L30 04103 54L55 07106 548175 
00502 5451 02002 54L20 04104¢ 54L54 07201 54S40 
00503 5453 02003 54L10 04201 54L121 07301 54802 
00504 5454 02004 54L00 04202 54L122 ; 07401 54S51 
00601 5482 02005 54L04 04301 93L18 07402 54864 
00602 5483 02006 54L01/54L03 04401 93L24 . 07403 54865 
00603 9304+ 02101 54L71 04501 t 93L14 07501 54S86 
00604 5480 02102. 54L72 04502t 93L08 07502 548135 
00701 5486 02103 54L73 04601 93L09 07601 t 545194 
00801 5406 02104 54L78 04602 93L12 07602t 548195 
00802 5416 02105 54L74 04603 93L22 07701t §4$138 
00803 5407 02201 54H72 05001 4011A 07702t 54$139 
00804 5417 02202 54H73 05002 4012A 07703t 548280 
00805 5426 02203 54H74 05003 4023A 07801 548181 
00901 5495 02204 54H76 05101 4013A 07802 548182 
00902 5496 02205 54H101 05102 4027A 07901 545151 
00903 54164 02206 54H103 05201 4000A 07902 54$153 
00904 54165 02301 54H30 05202 4001A 07903 548157 
00905 54194 02302 54H20 05203 4002A 07904 545158 
00906 54195 02303 54H10 05204 4025A 07905 §4$251 
003907t 9300+ 02304 54HOO 05301 4007A 07906 548257 
oos08t 9328 02305 54H04 05302 4019A 07907 548258 
o0909t 54198 02306 54H01 05303 4030A 08001 54811 
00910T 54166 02307 54H22 05401 4008A 08002 54815 
01001 5442 02401 54H40 05501 4009A 08003t 54508 
01002 5443 02501 54L90 05502 4010A 08004t 54509 
01003 5444 02502 54L93 05503 4049A 08101 545140 
01004 5445 02503 54L193 05504 4050A 08201 54885 
01005 54145 02504 93L10 05505 4041A 10101 uA741 
01006 5446 02505 93L16 05601 4017A 10102 uA747 
01007 5447 02601 54L86 05602 4018A 10103 LM101A 
01008 5448 02701 54L02 05603 4020A 10104 LM108A 
01009 5449 02801 54L95 05604 4022A 10105 LH2101A 
01101 54181 02802 54L164 05605 4024A 10106 LH2108A 
01102 54182 02803 93L 284 05701 4006A 10107 LM118 
01201 54121 02804 93L00 05702 4014A 10201 uA723 
01202 54122 02805 76L70 05703 4015A 10202t LM104 
01203 54123 02806¢ 54L91 05704 4021A 10203t LM105 
01204 9601 02901 54L42 05705 4031A 10301 uA710 
01205 9602 02902 54L43 05706 4034A 10302 uA711 
01301 5492 02903 54L44 05801t 4016A 10303 LM106 
01302 5493 02904 54L46 06001 10501¢ 10304 LM111 
01303 54160 02905 54L47 06002 105024 10305t LM2111 
01304 54163 02906 76L42A 06003 10505+ 10401 55107 
01305 54162 02907 93L01 06004 105064 10402 55108 
01306 54161 


NOTE: Only the basic JAN and commercial numbers are shown. 
t Slash sheets not released as of date of this publication. 

+ Not recommended for new designs. 

* Class S only. 
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TABLE |. JAN INTEGRATED CIRCUITS AND CIRCUIT-TYPE CROSS-REFERENCE 


JAN, CKT JAN. CKT JAN. CKT JAN. CKT 
/NO. TYPE /NO. TYPE /NO. TYPE /NO. TYPE 

10403 55114 15802 9317 30104 54LS113 31001 54LS11 
10404 55115 15901 9300 30105 54LS114 31002 54LS15 
10405 55113 15902 9328 30106 54LS174 31003 54LS21 
10406 7831 16001 9334 30107 54LS175 31004 54LS08 
10407 7832 16101 5432 30108 54LS107 31101 54LS85 
10501 t uA733 16201 5428 30109 54LS109 31201t 54LS83A 
10601 LM102¢ 20101 54186 (PROM 512) 30110 54LS76 31202t 54LS283 
10602 LM110 20102 MCM5304 + 30201 54LS40 31301 54LS13 
10603t LM2110 20103t IM5603A 30202 54LS37 31302 54LS14 
10701 LM109 20201T {M5603 (PROM 1024) 30203 54LS38 31303 54LS132 
10702t LM140-12 20202t IM5623 30204 54L$28 31401Tt 54LS8123 
10703t LM140-15 20301T AM27S10 30301 54LS02 31402t 54LS221 
10704t LM140-24 20302t AM27S11 30302 54LS27 31403T 54LS122 
10801 3018A 20401T IM5604 30303 54LS266 31501 t 54LS90 
10802 3045 20402t IM5624 30401 54LS51 31502t 54LS93 
10901T SE555 20501t HHX7620-8 30402 54LS54 31503t 54LS160 
10902t SE556 20502t HMX7621-8 30501 54LS32 31504t 54LS161 
15001 5485 20601 t HMX7640-8 30502 54LS86 31505t 54LS168 
15101 5413 20602t HMX7641-8 30601 t 54LS194 31506T 54LS169 
15102 5414 23001 t 93410 (256 RAM) 30602t 54LS195 31507t 54LS192 
15103 54132 23002t 93411 (256 RAM) 30603t 54LS95 31508tT 54LS193 
15201 54154 23003t 93421 30604t 54LS96 31509t 54LS191 
15202 54155 23501 TMS4060 (4K RAM) 30605t 54LS164 -31510t 54LS92 
15203 54156 23502 TMS4050 (4K RAM) 30606t 54LS295 31511T 54LS162 
15204 8250 23503 TMS4060 (4K RAM) 30607t 54LS$395 31512t 54LS163 
15205 8251 23504 TMS4050 (4K RAM) 30701t 54LS138 31513t 54LS190 
15206 8252 30001 54LS00 30702t 54LS139 31601t 54LS75 
15301 54125 30002 54LS03 30703t 54LS42 31602t 54LS279 
15302 54126 30003 54LS04 30704t 54LS47 31701T 54LS124 
15401t 54120 30004 54LS05 30801 54LS181 31702t 54LS324 
15501 54H08 30005 54LS10 30901 t 54LS151 31801t 54LS261 
15502 54H11 30006 54LS12 30902t 54LS153 31901T 54LS670 
15503 54H21 30007 54LS20 30903t 54LS157 32001 tT 54LS196 
15601 54147 30008 54LS22 30904t 54LS158 32002t 54LS197 
15602 54148 30009 54LS30 30905t 54L$251 32003T 54LS290 
15603 9318f 30101 54LS73 30906t 54LS257 32004T 54LS293 
15701 9338 30102 54LS74 30907 t 54LS258 32102t 54LS26 
15801 9321 30103 54LS112 30908t 54L$253 

NOTE: Only the basic JAN and commercial numbers are shown. 

t Slash sheets not released as of date of this publication. 

£ Not recommended for new designs. 
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TABLE tI. CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE 





TTL CKT JAN TTL CKT JAN 
54 SERIES TYPE /NO. 54L SERIES TYPE /NO. 
CKT JAN CKT JAN 
TYPE /NO. 54132 15103 TYPE /NO. 54LS32 30501 
54145 01005 54LS37 30202 
5400 00104 54147 15601 54L00 02004 54LS38 30203 
5401 00107 54148 15602 54L01 02006 54LS40 30201 
5402, 00401 54150 01401 54L02 02701 54LS42 30703t 
5403 00109 54151 01406 54L03 02006 54LS47 30704 t 
5404 00105 54153 01403 54L04 02005 54LS51 30401 
5405 00108 54154 15201 54L10 02003 54LS54 30402 
5406 00801 54155 15202 54L20 02002 54LS73 30101 
5407 00803 54156 15203 54L30 02001 5S4LS74 30102 
5408 01601 54157 01405 54L42 02901 54LS75 31601t 
5409 01602 54160 01303 54L43 02902 54LS76 30110 
5410 00103 54161 01306 54L44 02903 54LS83A 31201 
5412 00106 54162 01305 54L46 02904 54LS85 31101 
5413 15101 54163 01304 54L47 02905 5S4LS86 30502 
5414 15102 54164 00903 54L51 04101 54LS90 31501t 
5416 00802 54165 00904 B4L54 04102 54LS92 31511t 
5417 00804 54166 00910t 54154 041046 54LS93 31502t 
5420 00102 54173 01703t 54155 04103 S4LS95 30603t 
5423 00402 54174 01701 54L71 02101 S4LS96 30604t 
5425 00403 54175 01702 54L72 02102 S4LS8107 = 30108 
5426 00805 54177 01312t 54L73 02103 54LS$109 30109 
5427 00404 54180 01901 54L74 02105 54LS112 30103 
5428 16201 54181 01101 54L78 02104 54LS113 = 30104 
5430 00101 54182 01102 54L86 02601 54LS114 = 30105 
5432 16101 54186 20101 54L90 02501 5418122 = 31403t 
5437 00302 54192 01308 54191 02806¢ S4LS123  —-31401t 
5438 00303 54193 01309 54L93 02502 54LS132 = 31303 
5440 00301 54194 00905 54L95 02801 54LS138  30701t 
5442 01001 54195 00906 541121 04201 54LS139 = 30702t 
5443 01002 54196 01310t 541122 04202 5418151 30901t 
5444 01003 54197 01311t 54L164 02802 54LS153 30902 
5445 01004 54198 oosost 541193 02503 54LS157  30903t 
5446 01006 54LS158 30904t 
5447 01007 54LS160 31503t 
5448 01008 54LS161 31504t 
5449 01009 S54LS162 31510t 
5450 00501 54LS163 31512t 
5451 00502 54LS164  30605t 
5453 00503 TTL 54LS169 31506t 
5454 00504 54H SERIES 54LS174 30106 
5470 00206 CKT JAN 54LS175 30107 
5472 00201 TYPE /NO. TTL 54LS181 30801 
5473 00202 54LS SERIES 54LS190 31509t 
5474 00205 54HOO 02304 CKT JAN 54L$191 31513t 
5475 01501 54HO1 02306 TYPE /NO. 54LS192 = 31507t 
5476 00204 54H04 02305 54LS193  31508t 
5477 01502 54HO08 15501 54LS00 30001 54LS194  30601t 
5480 00604 54H10 02303 54LS02 30301 54LS195  30602t 
5482 00601 54H11 15502 54LS03 30002 54LS196  32001t 
5483 00602 54H20 02302 54LS04 30003 54LS197  32002t 
5485 15001 54H21 15503 54LS05 30004 54LS221 31402t 
5486 00701 54H22 02307 54LS08 31004 54LS$251  30905t 
5490 01307 54H30 02301 54LS10 30005 54LS253  30908t 
5492 01301 54H40 02401 54LS11 31001 54LS257 30906t 
5493 01302 54H50 04001 54LS12 30006 54LS258  30907t 
5495 00901 54H51 04002 54LS13 30301 54LS261 31801t 
5496 00902 54H53 04003 54LS14 31302 54SL266 30303 
54107 00203 54H54 04004 54LS15 31002 54LS279  31602t 
54116 01503 54H55 04005 54LS20 30007 54LS283 31202t 
54120 15401t 54H72 02201 54LS21 31003 54LS290  32003t 
54121 01201 54H73 02202 54LS22 30008 54LS293  32004+ 
54122 01202 54H74 02203 54LS26 32102t 54LS295  30606t 
54123 01203 54H76 02204 54LS27 30302 54LS324 31702t 
54125 15301 54H101 02205 » 54LS28 30204 54LS395  30607t 
54126 15302 54H103 02206 54LS30 30009 54LS670 31901T 





NOTE: Only the basic JAN and commercial numbers are shown, 
TSlash sheets not released as of the date of this publication. 
ENot recommended for new designs, 

@Class S only. 
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TABLE Iti, CIRCUIT-TYPE AND JAN INTEGRATED CIRCUITS CROSS-REFERENCE 


TTL MOS LINEAR 
54S SERIES LS! CONTROL 
CKT JAN CKT JAN SERIES 
TYPE /NO. TYPE /NO. CKT JAN 
TYPE /NO. 
54S00 07001 TMS4050 =. 23502 (4K RAM) 
54S02 07301 TMS4050 =. 23504 (4K RAM) LM101A 10103 
54S03 07002 TMS4060 23501 (4K RAM) LM104 10202t 
54804 07003 TMS4060 23503 (4K RAM) LM105 10203t 
54S05 07004 LM106 10303 
54508 08003t LM108A 10104 
54S09 08004t LM109 10701 
54S10 07005 LM111 10304 
54S11 08001 LM118 10107 
54815 08002 LM140-12 10702t 
54S20 07006 LM140-15 10703t 
54$22 07007 LM140-21 10704t 
54S30 07008 SE555 10901 t 
54S40 07201 SE556 10902t 
54851 07401 uA710 10301 
54864 07402 uA711 10302 
54S65 07403 uA723 10201 
54874 07101 uA733 10501t 
54885 08201 uA741 10101 
54S86 07501 uA747 10102 
548112 07102 
545113 07103 LINEAR 
545114 07104 INTERFACE 
545133 07009 SERIES 
548134 07010 CKT JAN 
54S$135 07502 TYPE /NO. 
54S138 07701T 
54$139 07702t 55107 10401 
54S140 08101 55108 10402 
54$151 07901 55113 10405 
54S153 07902 55114 10403 
548157 07903 55115 10404 


54S158 07904 
548174 07105 
548175 07106 
548181 07801 
548182 07802 
545194 07601t 
54S195 07602t 
54S251 07905 
548257 07906 
54$258 07907 
54S280 07703t 


NOTE: Only the basic JAN and commercial numbers are shown, 
TSlash sheets not released as of date of this publication. 
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38510/MACH IV PROCUREMENT SPECIFICATION 





1.0 


1.1 


1.2 


2.0 


2.1 


2.2 


38510/MACH !V PROGRAM 


SCOPE 


This specification establishes standards for materials, workmanship, performance 
capabilities, identification, and processing of high-reliabitity monolithic integrated 
circuits. 


Intent 


The intent of this document is such as to recognize that quality and reliability are built into, 
not tested into, a product. There is no specification or screening procedure that can 
substitute for inherent, built-in reliability. However, it must be realized that irrespective of 
lot quality, there will always be some small percentage of devices that are subject to early 
failure (infant mortality). A well engineered screening procedure will eliminate most, if not 
all, of these early failures. Secondly, the screening and acceptance testing described herein 
will also serve to demonstrate, with a high degree of statistical confidence, that the required 
levels of quality and reliability have, in fact, been built into the product. 


APPLICABLE DOCUMENTS 
The following specifications and standards, of the issue in effect on the date of invitation 
for bids or request for proposal, form a part of this specification to the extent specified 


herein: 


Specifications 


Military 
MIL-M-55565 Microcircuits, Packaging of 
MIL-M-38510 Microcircuits devices, general specification for 
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2.3 Standards 
Military 

MIL-STD-105 Sampling Procedures and Tables for 
Inspection by Attributes 

MIL-STD-883 Test Methods and Procedures for 
Microelectronics 

MIL-STD-790 Reliability Assurance Program for 
Electronic Parts Specification 

MIL-STD-1276 Leads, Weldable, for Electronic 
Components Parts 

MIL-STD-1313 Microelectronics Terms and Definitions 


Detail Specifications 


SNXXXX (Bipolar) Detail Specification for a Particular 
TMSXXXX (MOS LSI) Part Type (e.g., Manufacturer’s 
TFEXXXX (CMOS) Data Sheet) 

2.4 Precedence of Documents 


For the purpose of interpretation, in case of any conflicts, the following order of 
precedence shall apply: | 


a) Purchase Order —The purchase order shall have 
precedence over any referenced 
specification. 

b) Detail Specification —The detail specification shall have 
precedence over this specification 
and other referenced specifications. 


c) This Specification —This specification shall have 
precedence over all referenced 
specifications. 





d) Referenced —Referenced Specifications shall apply 
Specifications to the extent specified herein. 
2.5 Federal and/or military specifications and standards required shall be obtained from the 


usual government sources. 
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3.0 





GENERAL REQUIREMENTS 


The individual item requirements shall be as specified herein and in accordance with the 
applicable detail specification. In the event of any conflict between the requirements of this 
specification and the detail specification, the latter shall govern. The static and dynamic 
electrical performance requirements of the integrated circuits plus absolute maximum 
ratings and test methods shall be as specified in the detail specifications. 


Definitions 
a) LTPD Lot Tolerance Percent Defective shall be as 
defined by MIL-M-38510. 
b) <A Lambda, stated in percent per 1000 hours as 
defined by MIL-M-38510. 
c) MRN Minimum reject number as defined by MIL-M-38510. 
d) Production For the purpose of this specification, a production 
Lot lot shall be defined per MIL-M-38510. 
e) tnspection An inspection lot shall be as defined in 
Lot MIL-M-385 10. 
f) C Acceptance number as defined by MIL-M-38510. 


Terms and Definitions 
Terms and definitions shall be as defined in MIL-STD-1313. 
Classification of Requirements 


The requirements for the integrated circuits are classified herein as follows: 


Requirement Paragraph 
Process Conditioning, Testing and Screening 3.2 
Qualification 3.3 
Design and Construction 3.4 
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Marking of Integrated Circuits 3.5 

Product Assurance 3.6 

Workmanship 3.7 

Performance Capabilities 3.8 

Quality and Reliability Assurance Program Plan 3.9 
3.2 Process Conditioning, Testing and Screening 


Three levels of screening and quality assurance for integrated circuits are provided for in this 
specification. Process conditioning, testing and screening shall be as specified in 4.3 and the applicable 
figure for the appropriate quality assurance level stated on the purchase order and defined as follows: 


PART NUMBER PREFIX APPLICABLE 

sila a allah ai BIPOLAR | CMOS | MOSLSI FLOW CHART 
385 10/883 Class A (Level 1V) [Not Avail.| NotAvail. | Figure4 
| Figures 





3851 0/883 Class B (Level III) ~SN __|_e | Figure2_ 


38510/883 Class C (Level 1) TFM | NotAvail. | = Figuret 


3.3 Qualification 


Vendor qualification for delivery of integrated circuits to this specification shall be as 
specified in paragraph 4.2. 


3.4 Design and Construction 


Integrated circuit design and construction shall be in accordance with the requirements 
specified herein and in the applicable detail specification. 


3.4.1 Topography 
Integrated circuits furnished under this specification shall have topography information 
available for review by procuring activity. The information made available shall provide 
sufficient data for thorough circuit design, application, performance, and failure analysis 


studies. 


3.4.1.1. Monolithic Die Topography 





An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times 
the die (chip) size showing the topography of elements formed on the silicon monolithic die 
shall be available for review. This shall be identified with the specific detail integrated circuit 
part-type in which it is used and the applicable detail specification. 
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APPLICABLE 


OPERATION PARAGRAPH 


PROCESS TO DIE 
MOUNT AND SOND 


VISUAL PRE-CAP 
MIL-STD-883 4.3.1.2 
METHOD 2010 COND. B 


GROUP A 
LOT ACCEPTANCE 


EXTERNAL VISUAL 
MIL-STD-883 





METH. 2009 


STABILIZATION BAKE 
24 HRS., 150°C 
MIL-STD-883, METH. 1008 


FINISHED. 





TEMP, CYCLE 
MiL STD-883 
METH. 1010, COND. C 





CENTRIFUGE, Y} 
MIL-STD-883 
METH. 2001, COND. E 


VISUAL 

INSPECTION 43.132 
FINE LEAK, 5 x 10-8 

MIL-STD-883 4.3.7 
METH. 1014 


GROSS LEAK 
MIL-STD-883 43.8 






SHIP 





METH. 1014, COND. C 


FINAL ELECTRICAL TEST 
SET t 


FIGURE 1—FLOW CHART FOR 38510 CLASS C LEVEL I 





Pt INV. CONTROL 
GOODS STOCK PROCESS ORDER 
PREPARATION FOR 
DELIVERY 
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APPLICABLE 


OPERATION PARAGRAPH 


PROCESS TO DIE 
MOUNT AND BOND 


VISUAL PRE-CAP 
MIL-STD-883 

AS DEFINED HEREIN 
STABILIZATION BAKE 
24 HRS., 150° 
MIL-STO-883, METH 1008 . 
TEMP. CYCLE 
MIL-STD-883 

METH. 1010, COND. C 
CENTRIFUGE, Y4 
MIL-STD-883 

METH. 2001, COND. OD 
VISUAL 

INSPECTION 

FINE LEAK, 5 x 10-8 
MIL-STD-883 

METH. 1014 

GROSS LEAK 
MIL-STD-883 

METH. 1014, COND. C 
INTERIM ELECTRICAL TEST 
SETI 





VOLTAGE STRESS 
40 HAS. MIN, 25°C MIN, 43.14 


MIL-STD-883 
METH 1015, COND. D 





BURN-IN, 125°C 
160 HRS MIN, MIL-STO-883 4.3.10 
METH 1015 


FINAL ELECTRICAL TEST 

SET! 

GROUP A LOT ACCEPTANCE a 
EXTERNAL VISUAL INSPECTION jaan 
FINISHED- eo INV. CONTROL 
GOODS STOCK PROCESS ORDER 
PREPARATION FOR DELIVERY so 


SHIP 


FIGURE 2—FLOW CHART FOR MOS LSI 
38510 CLASS B (LEVEL it! SMC) 
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APPLICABLE 


OPERATION PARAGRAPH 


PROCESS TO DIE 
MOUNT AND BOND 


VISUAL PRE-CAP 
MIL-STD-883 
METH. 2010, CONDO. B 


STABILIZATION BAKE 
24 HRS., 150 C 
MIL-STD-883, METH. 1008 
TEMP. CYCLE 
MiL-STD-883 

METH. 1010, COND. C 
CENTRIFUGE, Y4 
MIL-STD-883 

METH. 2001, COND. E 


VISUAL 
INSPECTION 


FINE LEAK, 5 X 10-* 
MIL-STD-883 4.3.7 

METH 1014 

GROSS LEAK 

MIL-STD-883 4.3.8 
METH. 1014, COND. C 


INTERIM ELECTRICAL TEST 
SETI 


BURN-IN 160 HR MIN., 125°C 

MIL-STD-883 

METH. 1015 

FINAL ELECTRICAL TEST 

SETI 

GROUP A LOT ACCEPTANCE pea | 
EXTERNAL VISUAL 

MIL-STO-883 

METH. 2009 

FINISHED. i INV. CONTROL 
GOODS STOCKS PROCESS ORDER 
PREPARATION FOR DELIVERY se | 


SHIP 


FIGURE 3— FLOW CHART FOR 38510 CLASS B LEVEL If 
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STABILIZATION BAKE 
24 HRS, MIN. 150°C 4.3.2 
MIL-STD-883, METH 1008 


TEMP. CYCLE 
MIL-STD-883 
METH. 1010, COND. C 


CENTRIFUGE, Y} 
MIL-STD-883 
METH., 2001, COND. E 


VISUAL 
INSPECTION 


FINE LEAK 1x 10-8 


MIL-STD-883 437 
METH, 1014 

GROSS LEAK 

MIL-STD-883 
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RECORDED OC DATA, 25°C 439 


BURN-IN 240 HRS., 125 C 
MIL-STD-883 
METH. 1015 


RECORDED OC DATA, 25°C 43:11 
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FINAL ELECTRICAL TEST 
SET i! 


FINE LEAK, 1x 10-8 
MIL-STD-883 43.7 
METH. 1014 
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METH. 1014 COND. C 
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METH. 2012 
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3.4.1.2 


3.4.2 


3.4.2.1 


3.4.2.2 


3.4.3 


3.4.3.1 


Die Intraconnection Pattern 


An enlarged photograph or drawing (to scale) with a minimum magnification of 80 times 
the die (chip) size showing the specific intraconnection pattern utilized to intraconnect the 
elements in the circuit. This shall be in the same scale as the die topography 3.4.1.1 so that 
the elements utilized and those not being used can easily be determined. 


Materials 

Materials shall be inherently non-nutrient to fungus and shall not blister, crack, outgas, 
soften, flow or exhibit other immediate or latent defects that adversely affect storage, 
operation or environmental! capabilities of integrated circuits. 

Material Selection 

Materials selected for use in the construction of the integrated circuits shall be chosen for 


maximum suitability for the application. This shall include consideration of the best balance 
for: 


a) Electrical performance 

b) Therma! compatibility and conductivity 

c) Chemical stability including resistance to deleterious interactions with other 
materials 

d) Metallurgical stability with respect to adjacent materials and change in crystal 


configuration 
e) Maximum stability with regard to continued uniform performance through the 
specified environmental conditions and life. 


Foreign Materials 


No lacquer, grease, paste, desiccant or other similar foreign encapsulant or coating material 
shall be included in the circuit enclosure nor applied to any part of the internal circuit 
assembly. 


Mechanical 
Case 
Each integrated circuit shall be securely mounted and hermetically sealed within a case 


designed and constructed to conform to the outline and physical dimensions shown in the 
detailed specification. 
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3.4.3.3 


3.4.3.3.1 


3.4.3.3.2 


3.4.3.3.3 


3.4.3.3.4 
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Interconnections 


Interconnections within the integrated circuit case shall be minimized and there shall 
be no wire crossovers. Circuit intraconnections by means of wire jumpers shall not be 
used. (See Note 6.2) 


Leads 


Lead material, construction, and outline shall be as specified on the detail specification and 
shall be capable of meeting the solderability test of MIL-STD-883, Method 2003. (See 
note 6.4). 


Lead Size 
Lead outline and dimensions shall be as specified in the detail specification. 
Lead Surface Condition 


Leads shall be free of the following defects over their entire length when inspected under a 
minimum of 4X magnification: 


a) Foreign materials adhering to the leads such as paint, film, deposits and dust. 
Where adherence of such foreign materials is in question, leads may be subjected 
to a clean, contaminant-free (e.g., oil, dust, etc.), filtered air stream (suction or 
expulsion} of 88 feet per second maximum, or a wash/rinse as necessary and 
reinspected. 


b) Nicks, cuts, scratches or other surface defacing defects which expose the base 
metal. 


Lead Straightness 


Leads shall be aligned within a 0.050-inch diameter, 0.050-inch length cylinder concentric 
to the point of lead emergence from the case and the X-axis (the axis parallel to the lead 
axis). Along the remaining lead length, there shall be no unspecified bend whose radius is 
less than 0.10 inch and no twist whose angle is greater than 30° (ribbon leads, only). 


Preformed Leads 


Preformed leads, when specified, shall be in accordance with the detail specification. The 
part number of the integrated circuit shall remain as specified in the applicable detail 1 
specification or purchase order, the applicable suffix designation shall appear on the 
purchase order but shall not be marked on the device. 
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3.4.3.3.5 Carriers (Mech-Pak Carrier) 


3.5 


3.5.1 


3.5.2 


3.5.3 


Carrier-matrix assemblies consisting of individually mounted integrated circuits shall be 
furnished when so specified by purchase order. The individual carriers shal! have provisions 
for use with automatic test equipment contacts. Devices supplied “‘clipped-out” of the 
Mech-Pak Carrier shall be supplied in the Barnes Carrier type 029-188 or equivalent. 
(Applicable to Flat Packs only.) 


Marking of Integrated Circuits 
Legibility 


All marking shall be permanent in nature and remain legible when subjected to specified 
operating, storage, and environmental requirements. All markings shall be insoluble in 
standard solvents such as trichlorethylene, water and xylene. 


Marking Details 


Marking of the integrated circuits shall be located as follows unless otherwise specified in 
the detail specification: 


a) TO-99, TO-100, and similar “can” cases shall be marked on the top of the case. 
Where space limitations exist, the side of the case may be used. 


b) Flat Packs shall be marked on the top of the case. Where space limitation exists, 
the bottom of the package may be utilized as necessary. As a minimum the top of 
the package shall show the manufacturer’s identification mark or symbol, the 
device part number, date code, and pin 1 orientation mark (where applicable). 


c) Dual-in-line plug-in packages shall be marked in the same manner as flat packs. 
Required Device Marking 


a) Index point indicating the starting point for numbering of leads shall be as 
indicated in the detail specification. The indexing point may be a tab, color dot, 
or other suitable indicator. 


b) Manu facturer’s identification mark or symbol. 


c) A lot date code indicating the week of initial submission for screening or 
inspection. The date code shall be as follows: 


1) EIA four-digit date code, the first two numbers shall be the last 
two digits of the year, the last two numbers shall indicate the 
calendar week. 
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2) - EIA three-digit date code (when limited by space available), the 
first number shall be the last digit of the year, the last two 
numbers shall indicate the calendar week. 


d) Manufacturer’s part number defining circuit type and applicable 
MIL-STD-883 screening level and MIL-M-38510 product assurance level as 
defined in paragraph 3.2. 


e) Individual device serial number is required for Class A (SNH). 
f) A dot to indicate acceptance by Radiographic inspection. 
NOTE: 


When a color dot is used to identify pin one, the radiographic inspection 
acceptance dot shall be placed on the bottom of the package. 


g) Country of origin shall be per U.S. Customs codes. 


3.6 Product Assurance 


The manufacturer shall establish and maintain a reliability assurance program that complies 
with the basic intent of MIL-STD-790. Furthermore, it is intended that each integrated 
circuit delivered shall be free of any defect in design, material, manufacturing process, 
testing and handling, which would degrade or otherwise limit its performance when used 
within the specified limits. 


3.6.1 Visual and Mechanical Examination 
Integrated circuits shall be examined to verify that material, design, construction, physical 
dimensions, marking and workmanship are in accordance with the specified acceptance 
criteria. 

3.6.2 Test Equipment 
The manufacturer shall prepare and maintain a current list, by name and drawing number or 
other unique identification, of test equipment used in the manufacturing and testing of 
devices submitted for acceptance inspection under this specification. This list shall be made 


available to the procuring activity representative upon request. 


3.6.3 Process Controls 





Each integrated circuit shall be constructed by manufacturing processes which are under the 1 
surveillance of the manufacturer's Quality Control department. The processes shall be 
monitored and controlled by use of statistical techniques in accordance with published 
specifications and procedures. The manufacturer shall prepare and maintain suitable 
documentation (such as quality control manuals, inspection instructions, control charts, 
etc.) covering all phases of incoming part and material inspection and in-process inspections 
required to assure that product quality meets the requirements of this specification. The 
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3.6.4 


3.7 


3.7.1 


3.7.2 


procuring activity may verify, with the permission of and in the company of the 
manufacturer’s designated representative, that suitable documentation exists and is being 
applied. Information designated as proprietary by the manufacturer will be made available 
to the procuring activity or its representative only with the written permission of the 
manufacturer. 


Process control is recognized as being vital to the concept of “’built-in’’ quality. The 
process control program shall include a scanning electron microscope (SEM) monitor 
program for evaluating the metal integrity over oxide step and oxide step contour. 
The SEM analysis will be defined in a Quality & Reliability Assurance document. 


Production Changes 


The manufacturer shall advise the procuring activity of the time at which any major 
change(s) in production or QC methods or documentation become effective during the 
period of device production for delivery against any given purchase order referencing this 
specification. 


Workmanship 


Integrated circuits shall be manufactured and processed in a careful and workmanlike 
manner, in accordance with the production processes, workmanship instructions, inspection 
and test procedures, and training aids prepared by the manufacturer in fulfillment of the 
reliability assurance program established by paragraph 3.6. 


Personnel Certification 


The manufacturer shall be responsible for training, testing and certification of personnel 
involved in producing integrated circuits. Training shall be commensurate and consistent 
with the requirements of this specification and in conformance to the basic intent of 
MItL-STD-790. Training aids in the form of satisfactory criteria shall be available for 
operator and inspector review at any time. 


Personnel Evaluation 


The supplier shall maintain a continuous evaluation of the proficiency of personnel 
concerned with production and inspection. Retraining of an operator or inspector shall be 
required when this evaluation establishes that a degree of proficiency necessary to meet the 
requirements of this specification is not being exercised. 
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3.7.3.1 Rework 


All rework on micorcircuits manufactured under this specification shall be accomplished in 
accordance with paragraph 3.7.1 of MIL-M-38510 as defined herein. 


3.7.3.2 Rebonding 


Rebonding shall be in accordance with MIL-M-38510, as defined herein (see Note 6.5) 


3.8 Performance Capabilities 


The integrated circuits delivered to this specification shall be designed to be capable 
of meeting the environmental requirements specified in Table I). The manufacturer 
need not perform these tests specifically for the contract or specification, but shall 
provide data which demonstrates the ability of the integrated circuits to pass the 
environmental tests. The data shall have been generated on devices from the same 
generic family as the circuits being supplied to this specification, and the package 
configuration shall be the same as for the delivered parts (i.e., Flat Pack, TO-100, etc.). 


3.9 Quality and Reliability Assurance Program Plan 


The manufacturer shall establish and implement a Quality and Reliability Assurance 
Program Plan that meets the intent of MIL-M-38510, Appendix A. Submission of the 
program plan to the procuring activity shall not be a requirement of this specification; 
however, the program plan shall be maintained by the manufacturer and shall be avail- 
able for review by the procuring activity. 
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4.0 


4.1 


QUALITY ASSURANCE PROVISIONS 
Responsibility for inspection 


Unless otherwise specified in the contract or purchase order, the manufacturer is responsible 
for the performance of all inspection requirements specified herein. Except as otherwise 
specified, the manufacturer may utilize his own facilities or any commercial laboratory 
acceptable to the procuring activity. The procuring activity may, at its discretion, perform 
any of the inspections set forth in the specification where such inspections are deemed 
necessary to assure supplies and services conform to prescribed requirements. 


Inspection and Testing Procedures Coverage 


Inspection and testing processes and procedures prepared in fulfillment of the reliability 
assurance program established per paragraph 3.6 shall be prescribed by clear, complete and 
current instructions. These instructions shall assure inspection and test of materials, work in 
process and completed integrated circuits as required by this specification. In addition, 
criteria for approval and rejection of materials and integrated circuits shall be included. 


Inspection at Point of Delivery 


The procuring activity may, at its discretion, reinspect any or all of the delivered parts 
excluding Groups B, C, and D destructive samples as defined by MIL-STD-883. All 
parts found to be defective, excluding devices exhibiting damage from use, may be 
returned to the manufacturer at the manufacturer’s expense. 


Inspection Records 


The manufacturer shall maintain a reliability data and records library. This library shall have 
on file, for review by the procuring activity, records of examination, qualification test 
results, variables data (when required) and all other pertinent data generated on devices 
manufactured to this specification. 


Control of Procurement Sources 


The manufacturer shall be responsible for assuring that all supplies and services conform to 
this specification, the detail specification and the manufacturer’s procurement requirements. 
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4.1.4.1. Manufacturer’s Receiving Inspection 


Purchased supplies shall be subjected to inspection after receipt as necessary to ensure 
conformance to contract requirements. In selecting sampling plans, consideration shall be 
given to the controls exercised by the procurement source and evidence of sustained quality 
conformance. 


4.1.4.2 The manufacturer shall provide procedures for withholding from use all incoming supplies 
pending completion of required tests or receipt of necessary certification o7 test records and 
their evaluation. 


4.1.4.3. The manufacturer shall initiate corrective action with the procurement source depending 
upon the nature and frequency of receipt of nonconforming supplies. 


4.1.5 Procuring Activity Quality Assurance Representative 


The procuring activity, may, at its discretion, place quality assurance representatives in 
the manufacturer’s plant as deemed necessary to assure conformance to contract 
requirements in any non-proprietary phase of design, fabrication, processing, inspec- 
tion, and testing of the integrated circuits being produced. The manufacturer shall 
provide reasonable facilities and assistance for the safety and convenience of such 
personnel in the performance of their duties. Inspection and test procedures shall be 
made available for review by the quality assurance representative. 


4.2 Qualification and Quality Conformance Inspection 


4.2.1 Qualification 


When specifically called out and funded on the purchase order or contract, the 
manufacturer’s specific device qualification shall be based on compliance with the 
quality conformance test per Table li! for MOS LSI devices. Qualification for other 
technologies shall be per Table | except that the testing will be to one LTPD level 
tighter than as defined in Table B-l of MIL-M-38510. For 38510 Class A (Level !V), 
qualification shall be per MIL-STD-883, Method 5005, Table Ila. 


4.2.1.2 Procedures and Definitions 


4.2.1.2.1 Sampling Procedure 


Device selection for the qualification procedure of 4.2.1 shall be based on a random 
sampling technique and will be selected from a generic family. 
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4.2.1.2.2 Generic Family 


Electrically and structurally similar devices shall be said to comprise a generic family 
(e.g., TTL) if they meet the following criteria: 


a) Are designed with the same basic circuit-element configuration 
such as TTL, TTL Schottky, DTL, CMOS, MOS metal-gate, or 
MOS silicon-gate, and differ only in the number or complexity of 
specified circuits that they contain. Generic family for linear 
circuits is defined by circuit function (e.g.,o0p amp, 
comparator, etc.). 


b) Are designed for the same supply, bias and signal voltage, and for 
input/output capability with each other under an established set of 
loading rules. 

c) Are enclosed in housings (packages) of the same basic construction 


(e.g., hermetically sealed flat packages, dual-in-line ceramic, 
dual-in-line plastic) and outline, differing only in the number of 
active housing terminals included and/or utilized. 


4.2.2 Quality Conformance Inspection 


Quality conformance inspections (Groups B,C, and D) are per Tables | and I!. Table I! 
shall apply to MOS LSI and Table | to other technologies. 


a) When specifically called out and funded on the purchase order or contract, 
the manufacturer shall perform the quality conformance inspections 
(Groups B, C, and D) on a lot-by-lot basis. 


b) The manufacturer shall, upon request, make available for review the 
following generic quality conformance inspection and data: 


Group B — To be performed every six weeks on each package type 
(a different number of pins constitutes a different package) at 
each assembly location. 


Group C — To be performed every three months on each generic 
family as defined in 4.2.1.2.2a and b. 


Group D — To be performed every six months on each package 
type (a different number of pins constitutes a different package) 
at each assembly location. 


4,2.2.1 Lot Acceptance Sampling 


Statistical sampling for quality conformance inspections shall be in accordance with 
MIL-M-38510 Table B-I. 





Group B samples shall be selected from sublots that have successfully completed all of 
the 100% processing steps specified on the applicable process flow chart. 
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4.2.2.5 


4.3 


4.3.1 
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Resubmission of Failed Lots 


When any lot (paragraph 4.2.2.a) submitted for quality conformance inspection fails 
any subgroup requirement, it may be resubmitted a maximum of one time for that 
particular subgroup. This additional submission is permitted, provided an analysis is 
performed to determine the failure mechanism for each reject device in the subgroup, 
and that it is determined that the failures are due to one of the following: 


a) Testing error resulting in electrical damage to devices 
b) A defect that can effectively be removed by rescreening the lot 
Cc) Random defects that. do not reflect poor basic device designs or 


poor workmanship. 
Early Shipments 


When quality conformance inspection is being performed for a specific contract or 
purchase order, the accepted Group A devices that are awaiting shipment pending 
successful completion of Groups B, C, and D shall be stored and controlled by Quality 
Assurance. Under no circumstances shall such parts be shipped prior to the 
successful completion of the Group B tests. 


Groups B, C, and D Test Data 


All lot-by-lot data generated by Groups B, C, and D testing when specifically called 
out and funded on the purchase order, shall accompany the initial shipment of 
devices. This data shall consist, at a minimum, of the following: 


a) Attributes data for Group B. Endpoints for the subgroups are 
visual per the applicable MIL-STD-883 test method. 


b) Attributes data for Groups C and D. Endpoints for each subgroup 
are electrical test parameters as defined in Tables | and II. 


Precedure in Case of Test Equipment Failure or Operator Error 


Where an integrated circuit is believed to have failed as a result of faulty test 
equipment or operator error, the failure shall be entered in the test record which shall 
be retained for review along with a complete explanation verifying why the failure is 
believed to be invalid. If it is determined that the failure is invalid, a replacement 
integrated circuit from the same inspection lot may be added to the sample. The 
replacement integrated circuit shall be subjected to all those tests to which the 
discarded integrated circuit was submitted prior to its failure, and any remaining 
specified test to which the discarded integrated circuit was not subjected prior to its 
failure. 


Quality Assurance Processing, Methods and Procedures 


This section establishes the test methods and conditions to be used for the 100% 
processing (screening) requirements specified by the applicable process flow chart. 


Precap Visual Inspection 


Each microcircuit shall be required to pass the appropriate precap visual inspection 
defined as follows. Precap Lot Acceptance shall be per paragraph 4.6. 
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4.3.1.1 38510 Class C (Level I) and 38510 Class B (Level III!) devices shall be visually 
inspected in accordance with MIL-STD-883, Method 2010, Condition B. 


4.3.1.2 38510A Class A (Level IV) devices (designated for NASA type applications) shall be 
visually inspected in accordance with MIL-STD-883, Method 2010, Condition A. (See 
notes 6.1.1.1 and 6.1.1.2.) (See notes under 6.1.2 for MOS LSI devices.) 


4.3.1.3 Complex MSI and LSI circuits as defined in MIL-STD-883, Method 5004, 
paragraph 3.3. may be precap inspected per MIL-STD-883, Method 5004, 
paragraph 3.3.1 for 38510 Class B (Level III) and paragraph 3.3.2 for 38510 Class C 
(Level I). 


4.3.2 Stabilization Bake 


The purpose of this test is to determine the effect on microelectronic devices of 
baking at elevated temperatures without electrical stress applied. Test shall be 
performed in accordance with MIL-STD-883, Method 1008, Condition C. 


4.3.3 Thermal Shock 


The purpose of this test is to determine the resistance of the device to sudden 
exposure to extreme changes in temperature. Test shall be performed in accordance 
with MIL-STD-883, Method 1011, Condition A. 


4.3.4 Temperature Cycle 


This test is conducted for the purpose of determining the resistance of a part to 
exposures to extremes of high and low temperatures, and to the effect of alternate 
exposures to these extremes, such as would be experienced when equipment or parts 
are transferred to and from heated shelters in arctic areas. Test shall be performed in 
accordance with MIL-STD-883, Method 1010, Condition C, for a minimum of 10 
cycles. For MSI and LSI comples devices as defined in MIL-STD-883, Method 5004, 
paragraph 3.3, 50 cycles may be used in lieu of alternate pre-cap visual inspection 
criteria. 


4.3.5 (Deleted) 


Ti 4.3.6 Centrifuge (Constant Acceleration) 


The centrifuge test is used to determine the effects on microelectronics devices of a 
centrifugal force. This test is designed to indicate structural and mechanical 
weaknesses not necessarily detected in shock and vibration tests. Test shall be 
performed in accordance with MIL-STD-883, Method 2002, Condition E for devices 
having 20 or less pins and Condition D for those having more than 20 pins. 


a 
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4.3.7 


4.3.7.1 


4.3.7.2 


4.3.8 


4.3.8.1 


4.3.8.2 


4.3.9 
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Fine Leak Test 


Each integrated circuit for 38510 Class C (Level |), 38510 Class B (Level III), and 
38510 Class A (Level IV) screens shall be subject to a fine leak test in accordance 
with paragraph 4.3.7.1 or 4.3.7.2. The method shall be optional providing it is 
consistent with and capable of detecting the specified leak rate of the applicable 
process flow chart. 


Helium Leak Test 


Helium leak test shall be performed in accordance with MIL-STD-883, 
Method 1014, Condition A. 


Radiflo Leak Test 


Radiflo leak test shall be performed in accordance with MIL-STD-883, 
Method 1014, Condition B. Krypton 85 bomb pressure and dwell time are a 
function of the radioactivity level and shall be selected so as to conform to the 
equations given in Condition B. 


Gross-Leak Test 


Each integrated circuit for 38510 Class C (Level !), 38510 Class B, (Level II!) and 
38510 Class A (Level !V) screens shall be subjected to the appropriate gross-leak test 
of paragraph 4.3.8.1 or 4.3.8.2, or an approved equivalent. The manufacturer may, at 
his option, perform gross-leak testing after the Set! Electrical Tests of paragraph 
4.3.9. 


When specifically called out and funded on the purchase order or contract, units will 
be bombed 2 hours minimum at 30 psig in FC-78, or equivalent. Units will then be 
immersed in FC-40 or equivalent at +125°C +5°C for 30 seconds minimum and 
observed for for a definite stream of bubbles, more than two large bubbles, or an 
attached bubble that grows in size, per MIL-STD-883, Method 1014, Condition C2. 


Units will be immersed in FC-40 or equivalent at +125°C + 5°C for 30 seconds 


minimum and observed for a definite stream of bubbles, or more than two large 
bubbles per MIL-STD-883, Method 1014, Condition C1. 


Final Electrical Test (Set |) 


Each integrated circuit shall be required to pass the electrical requirements of the data 
sheet. The manufacturer shall also perform such additional testing necessary to assure 
the parts will meet the temperature extreme limits. MOS LS! memory devices will be 
100% tested both at 25°C and at high temperature. Linear circuits will be 100% dec 


tested at high and low temperatures and 25°C. 


When specifically called out and funded on the purchase order or contract, the 
manufacturer shall perform subgroups 2, 3, and 4 of paragraph 4.4 in accordance with 


Method 5004 of MIL-STD-883. 
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4.3.10 


4.3.11 


4.3.12 


4.3.13 


4.3.13.1 


Burn-In 


The burn-in screen is performed for the purpose of eliminating marginal devices and 
early-life failures. Device biasing shall be in accordance with MIL-STD-883 Method 
1015, Conditions A, D, or E for Digital Circuits and Conditions B, C, or D for Linear 
Circuits. For 38510 Class B (Level II!) devices, equivalent test conditions using the 
time/temperature acceleration factor of Condition F between the temperature range of 
125°C to 150°C may be used. For 38510 Class B (Level 11) MSI and LS! complex 
devices as defined in MIL-STD-883 paragraph 3.3.1, a 240 hour burn-in in lieu of 
alternate pre-cap visual inspection criteria per MIL-STD-883, Method 5004, paragraph 
3.3.1 may be used. 


Final Electrical Test (Set I) 


Each 38510 Class A (Level !V) integrated circuit shall be required to pass the electrical 
requirements of the detail specifications. The following tests shall be performed as a 
minimum: dc parameters at maximum and minimum rated temperatures, and 
switching parameters at 25°C. In addition, each bipolar device shall have critical 25°C 
dc electrical parameters read and recorded by serial number and shall pass the 
following delta requirements: 


PARAMETER DELTA LIMIT 
VOL +10% of detail specification limit 
VOH +10% of detail specification limit 
Ne + 10% of detail specification limit 
WH +10% of detail specification limit 


CMOS recorded parameters and delta limits will be defined by the manufacturer as 
required. 


One copy of the pre-burn-in and post-burn-in recorded data with delta calculations 
shall be shipped with each lot. Data will not be available for the metal flat pack (T). 
see MIL-M-0038510, Class S. The manufacturer may, when deemed necessary, elect to 
perform additional electrical testing over and above the requirements stated herein. 


Radiographic Inspection (X-Ray) 


Test shall be performed in accordance with MIL-STD-883, Method 2012. X-ray may 
be performed at any point after serialization at the manufacturer’s option (see 
note 6.3). 


External Visual Inspection 


The purpose of this examination is to verify that materials, construction, marking, and 
general workmanship are as specified. Examination shall be in accordance with 
MIL-STD-883, Method 2009. 
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4.3.13.2 Visual inspection will be performed for catastrophic failures. Catastrophic failures are 
defined as missing leads, broken packages, and damaged lids. 


4.3.14 Voltage Stress 


Selected n-channel! MOS LSI devices will be voltage stressed for 40 hours minimum at 
25°C min per MIL-STD-883 Method 1015, Condition D. 


4.4 Group A Gonformance 


Group A conformance shall consist of the electrical parameters in the manufacturer’s data 
sheet. If an inspection lot is made up of a collection of sublots, each sublot shall conform to 


Group A, as specified. 





SUBGROUP LTPD (%) 
LEVEL | LEVELI LEVEL 111 LEVEL IV 
38510C 385108 38510A 
Subgroup 1 5 7 5 5 
25°C, de 
Subgroup 2 10 10 7 5 


High Temperature, dc 
Subgroup 3 10 10 7 5 
Low Temperature, dc 
Subgroup 4 10 10 7 5 


Dynamic and Switching Tests @ 25°C 


NOTES: Functional tests included in dc tests. 
MOS LSI devices will be fot accepted at 25°C and high temperature. 
The LTPD’s of subgroups 1 and 2 wiil apply. 


4.5 Certification 


The manufacturer shall include a certificate of compliance with each shipment of parts if 
requested on the purchase order. This certificate shall indicate that all specified tests and 
requirements of this specification have been made or met, and that the lot of devices 
(identified by lot and/or batch number) is acceptable. The certificate shall bear the name 
and signature of the manufacturer’s Quality Control representative, the date of acceptance 
Or signing, and any pertinent notes as applicable. 


4.6 Precap Lot Acceptance | 


After each precap inspection the lot of devices shall be sampled by quality contro! and ra 
inspected for the specified visual criteria. 
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TABLE 1 
QUALITY CONFORMANCE TEST (GROUPS B,C, D) 







MIL-STD-883 


METHOD CONDITION 








CLASSES B,C 
LTPD 






TEST 


Group B1/ 





Subgroup 1 
Physical dimensions 






2 devices 
(no failures) 
































Subgroup 2 
. Resistance to solvents 3 devices 
(no failures) 
b. internal visual and Failure criteria from design and construction 1 device 
mechanical requirements of applicable procurement document. (no failures) 
c. Bond strength2/ 15 





(1) Thermocompression (1) Test condition D 
(2) Ultrasonic or wedge (2) Test condition D 


Sub Subgroup 3 3 
> eapenniia Soldering temperature of 260 + 10°C. 


Electrical reject devices from the same inspection Jot may be used for all subgroups when end-point measurements are not 
required. 





2. Test samples for bond strength may, at the manufacturer’s option unless otherwise specified,be randomly selected following 
internal visual (precap) inspection specified in method 5004, prior to sealing. 

3. All devices submitted for solderability test must have been through the temperature/time exposure specified for burn-in. 
The LTPD for solderability test applies to the number of leads inspected except in no case shall fess than 3 devices be used 
to provide the number of leads required, 


GROUP C (Die Related Tests) 


Subgroup 1 

Operating life test Test condition to be specified (1000 hours) 

End point electrical parameters As specified in the applicable device specification 
Subgroup 2 

Temperature cycling Test condition C 

Constant acceleration Test condition E min. (see 3) 

Seal Y4 axis followed by one other axis X or Z. 
As applicable 


(a) Fine 
(b) Gross2/ 


Visual examination , 
End-point electrical As specified in the applicable device specification 
parameters 





1. Visual examination shall be in accordance with method 1010. 
2. When fluorocarbon gross-leak testing is utilized, test condition Co shall apply as minimum. 
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TABLE 1 
QUALITY CONFORMANCE TEST (GROUPS B,C, D) 
(continued) 


MIL-STD-883 
TEST 


CLASSES B, C 
METHOD CONDITION LTPD 
GROUP D (Package Related Test) 
nee 2 
Physical dimensions 


Subgroup 2Y 
Lead integrity Test condition B2 (tead fatigue) 
Seal As applicable 
(a) Fine 
(b) Gross 3/ 









Subgroup 34/ 
Therma! shock Test condition B as a minimum, 15 cycles minimum. 
Temperature cycling Test condition C, 100 cycles minimum. 
Moisture resistance 
Seal As applicable 
(a) Fine 2/ 
(b) Gross 3/ 
Visual examination 
End point electrical parameters As specified in the applicable device specification. 


Subgroup 44 


Mechanical shock Test condition B 
Vibration variable frequency Test condition A 
Constant acceleration Test condition E (see 3) 
Seal As applicable 

(a) Fine 2/ 

(b) Gross 3/ 

Visual examination 

End point electrical parameters Subgroups 1, 2,3, and 7. 


Subgroup 51/ 
Salt atmosphere Test condition A. Omit initial conditioning 
Visual examination 





1. Electrical reject devices from tha same production fot may be used for samplas. 

2; Condition A or B per paragraph 3.7 herein, 

3. When fluorocarbon gross leak testing is utilized; test condition C2 shall apply as minimum, 

4. Devices used in subgroup 3, “Thermal and Moisture Resistance”, may be used in subgroup 4, ““Mechanical’’, 

5, Visual examination shall be in accordance with method 1010 or 1011 at a magnification of 5X to 10X. 

6. Visual examination shall be performed in accordance with method 2007 for evidence of defects or damage to case, 
leads, Or seals resulting from testing (not fixturing), Such damages shall constitute a failure. 

7. Visual examination shall be in accordance with paragraph 3.3.1 of method 1009, 
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TABLE I 
QUALITY CONFORMANCE TEST 
MOS LSI CIRCUIT 


TEST see aa CONDITIONS LTPD 
METHOD 

Subgroup 1 

Temperature Cycle 1010 Condition C 

Constant Acceleration 2001 Condition D1, Y, Plane 

Electrical End Points 5005 Subgroup 1 15 
Subgroup 2 

Operating Life 1005 Condition D, 500 Hrs. Minimum 

Electrical End Points 5005 Subgroup 1 10 


1. Condition D for packages with more than 20 pins. Condition E for packages with 20 pins or less. 
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TABLE til 
MANUFACTURER'S QUALIFICATION PROCEDURE 
MOS LSI CIRCUITS 


TEST MIL-STD-883 CLASSES B, C 
METHOD CONDITION ‘ LTPD 


GROUP B 





Subgroup 1 
Physical dimensions 2 devices 
(no failures) 


Subgroup 2 
a. Resistance to solvents 3 devices 
(no failures) 
b. Internal visual and Failure criteria from design and construction 1 device 
mechanical requirements of applicable procurement (no failures) 
document. 
c. Bond strength2/ 15 
(1) Thermocompression (1) Test condition D 
(2) Ultrasonic or wedge (2) Test condition D 


Subgroup 3 ; 
Solderability3/ Soldering temperature of 260 +10 C. 


1. Electrical reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not 
required. 

2. Test samples for bond strength may, at the manufacturer's option unless otherwise specified, be randomly selected following 
internal visual (precap) inspection specified in method 5004, prior to sealing. 

3. All devices submitted for solderability test must have been through the temperature/time exposure specified for burn-in. 
The LTPD for solderability test applies to the number of leads inspected except in no case shall less than 3 devices be used 
to provide the number of leads required. 





GROUP C (Die Related Tests) 


Subgroup 1 
Operating life test Ta = 85°C, 1000 hours minimum 
End point electrical parameters 
Subgroups 1,2, 3, and 7 


Subgroup 2 
Temperature cycling Test condition C 
Constant acceleration Test condition E for package with <20 pins 
Test condition D for packages with = 20 pins 
Y 4 axis followed by one other axis X or Z. 


Seal As applicable 

(a) Fine 

(b) Gross2/ 

Visual examination 

End-point electrical As specified in the applicable device specification 
parameters 





. Visual examination shall be in accordance with method 1010. 
. When fluorocarbon gross.leak testing is utilized, test condition Co shall apply as minimum. 


N = 
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TABLE If! 
MANUFACTURER'S QUALIFICATION PROCEDURE 
MOS LSI CIRCUITS 
(continued) 


TEST Mit D-8§ CLASSES B,C 
METHOD CONDITION LTPD 


GROUP D (Package Related Test) 


Subgroup 1 
Physical dimensions 


Subgroup 21 
Lead integrity Test condition B2 (lead fatigue) 
Seal As applicable 
(a) Fine2/ 
(b) Gross3/ 


Subgroup 34/ 
Thermal shock Test condition B as a minimum, 15 cycles minimum 
Temperature cycling Test condition C, 100 cycles minimum. 
Moisture resistance 
Seal As applicable 
(a) Fine2: 
(b) Gross3/ 
Visual examination 
End point electrical parameters As specified in the applicable device specifications. 


Subgroup 44/ 


Mechanical shock Test condition B 
Vibration variable frequency Test condition A 
Constant acceleration Test condition E (see 3) 
Seal As applicable 

(a) Fine2/ 

(b) Gross3/ 

Visual examination 

End point electrical parameters Subgroups 1, 2,3, and 7. 


Subgroup 5 


Salt atmosphere Test condition A. Omit initial conditioning 
Visual examination 





Electrical reject devices from the same production lot may be used for samples. 

Condition A or B per paragraph 3.7 herein. 

When fluorocarbon gross leak testing is utilized; test condition C2 shall apply as minimum, 

Devices used in subgroup 3, ‘‘Thermal and Moisture Resistance’, may be used in subgroup 4, “Mechanical’’, 

Visual examination shall be in accordance with method 1010 or 1011 at a magnification of 5X to 10X, 

Visual examination shall be performed in accordance with method 2007 for evidence of defects or damage to case, 
leads, or seals resulting from testing (not fixturing), Such damages shall constitute a failure, 

7. Visual examination shall be in accordance with paragraph 3.3.1 of method 1009, 


AAP YN > 
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PREPARATION FOR DELIVERY 
Final Visual Shipping Inspection 


Each lot of microcircuits and its associated documentation shall be sampled by Quality 
Control and visually inspected for the following: 


a) Scratched, nicked or bent leads 

b) Damaged header (packages) 

c) All test data specified in section 4.0 

d) Certificate of Compliance as specified in section 4.0 

e) All other pertinent documentation required and specified by this 


specification. 
Packing Requirements 


Parts shall be packed in containers of the type, size, and kind commonly used which 
will ensure acceptance by common carriers and safe delivery at the destination and in 
accordance with MIL-M-55565, Level C, bulk pack. The containers shall be clearly 
marked with manufacturer’s name or symbol. 


Preservation and Package Identification 


The package shall be marked with the following: 
The country of origin if other than U.S.A. 
Procuring activity parts number 

Purchase order number 

Material nomenclature 

Quantity 

Lot number 

Date code 


This information shall appear on the label! or shall be directly marked on each container. 
Method is optional. 


NOTES 
Precap Visual Method 2010 


The following criteria may be in conflict with the circuit design topology and 
construction techniques of some microcircuit manufacturers. Where such a conflict 
does exist, the inspection criteria listed herein may be waived. (Reference paragraph 
3.0 of MIL-STD-883, Method 2010). 
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6.1.1 


6.1.1.1 


6.1.1.2 


6.1.2.1 


6.2 


6.3 


6.4 


6.5 


Preseal Visual Inspection, Test Condition B {38510 Class 8 (Level III) and 38510 
Class C (Level |I)]. 


Paragraph 3.2: a 20-PSI minimum blow-off prior to seal will be performed to meet 
the intent of a controlled environment. 


For titanium-tungsten, gold, titanium-tungsten multilayered systems, the underlying 
metal is defined as the bottom titanium tungsten and the top layer is defined as gold. 


Preseal Visual Inspection for MOS LSI devices (38510 Class B, level I1f SMC). When 
the alternate screening option of paragraph 3.3 of Method 5004 is applied, the 
following additional items are applicable: 


Internal visual, Method 2010, Condition B: In addition to the changes indicated by 
paragraph 3.3.1 of Method 5004, the following additional clarifications and deletions 
are applicable as reflected in MIL-M-38510/235: 


a) Metallization inspection shall be applicable to the top layer 
metal conductor (i.e., Al) and need not include ‘underlying 
conductors” such as poly-silicon. 


b) Omit paragraphs 3.2.1.1 (b) through 3.2.1.1 (e), 3.2.1.2 (b) 
through 3.2.1.2 (e) and 3.2.3 (e) (Items 3.2.1.1 (f) and 3.2.3 (g) 
do not apply). 


Interconnections 


Circuit interconnections (metallization pattern) shall be designed so that no properly 
fabricated connection shall experience a current density greater than 5 X 10° amperes/cm2, 
including allowances for worst-case conductor composition, normal production tolerances 
on design dimensions, and nominal thickness at critical areas such as contact windows. 


X-Ray Method 2012 


Paragraph 3.9.2.2a(2) and (3) delete and replace with: ‘Cause for rejection shall be a 
single void in the bar attachment material opening two adjacent sides and exceeding 
50% of the length of one side and 100% of the length of the other side.” 


Salt Atmosphere Test, Method 1009 


Where package design considerations necessitate (such as 0.75-inch tip-to-tip metal 
flat packs), there may be a conformal coating applied prior to the salt atmosphere 
test. 


Rebonding 


Attempts to bond where only impressions have been made in the metal and where the 
bond did not make a physical attachment to the pad or post shall not be considered 
evidence of rebonding. | 
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IC SOCKETS 


Texas Instruments tines of off-the-shelf interconnection products are designed specifically to meet the performance needs of 
volume commercial applications. They provide both the economy of a standard product line and performance features 
developed after many year’s experience with custom designs. Foremost among these is our ability to selectively bond a 
wrought gold stripe at the contact point. No waste, Reduced cost. Reliable contacts. 


Wrought Gold Contact 

Plate a contact with gold and you get a better contact. More reliable, longer lasting. Increase the gold, you improve the 
contact. But gold is precious, so improved performance has to be costly — right? Wrong. Because now you can get the gold 
only where it is needed — at the point of contact. 


How? With selective metallurgical bonding; a gold stripe inlay. Not porous plating, but durable wrought gold bonded to the 
contact by the same technology used to produce clad coins and thermostat metals. 


Texas Instruments, Attleboro, Massachusetts, is the world’s largest producer of these multimetal systems. We also know our 
way around electronics. The result? A full line of reliable, low cost, interconnection systems featuring an extra measure of 
gold where it’s needed. Premium performance at no premium in price. 


IC Sockets 

Texas Instruments family of IC sockets includes every type and size in common use today, and as wide a choice of contact 
materials as you'll find anywhere. Choose from open or closed entry wire-wrapped* sockets, standard or low profile solder 
tail sockets, cable plugs, and component platforms. Sizes from 8 to 40 pins. 


Additional information including pricing and delivery quotations may be obtained from your nearest TI! Distributor, Tl 
Representative, or: 


Texas Instruments Incorporated 
Connector Systems Department 
MS 2-16 

Attleboro, Massachusetts 02703 
Telephone: (617) 222-2800 
TELEX: ABORA927708 


T Registered trademark of Gardner-Denver 





12-3 


STANDARD PROFILE SOCKET 
SOLDER TAIL 


C-82 SERIES PLATED CONTACTS e C-92 SERIES GOLD CLAD CONTACTS 


WIRE WRAP 


C-81 SERIES PLATED CONTACTS e C-91 SERIES GOLD CLAD CONTACTS 


Designed for low cost, reliable, high density production packaging 
Universal mounting and packaging capabilities 
8 to 40 pin lead configurations 


Contacts accommodate ’.015” through .024” rectangular or round 
dual-in-line leads 


Wire wrap posts held to true position of .015” providing a true 
position of .020” on boards for efficient automatic wire wrapping 


WIRE WRAP SOLDER TAIL 


IDENTIFICATION IDENTIFICATION 
FOR PIN NO. 1 FOR PIN NO. 1 


COVER: TYPICAL LOCKING , COVER: TYPICAL LOCKING 
TECHNIQUES USED ; TECHNIQUES USED 


Vv 
! PRELOADED CONTACT 
' Cc: E: 


Ls f waa 
\ 


ers " SUF Poe Z 
8 tO 4 “We 
wl NG SS ‘Nt 
\ whi 4 bri 
\IANTS LY NK 
b NLS { P a eoo 
| | | 
025 0 


MATERIAL: 


A. Body-glass fiiled . Sockets meet requirements of Texas . Sockets are designed to achieve maximum 
nylon (GFN) Instruments test specification. TS-0003 density on boards and may be mounted 

B. Contact-phosphor and test report TR-0001 400” row to row centers 
bronze per QQ-B-750 . Contacts are replaceable . Closed entry cover is provided to facilitate 
(C-81) copper nickel . Contacts have redundant spring elements automatic insertion and protect IC leads 
alloy (C-91) : Qover is enioveable against damage 

. Finish-see part . ; P . . Accommodates standard IC leads up to 

number schedule : SE ae a ep me .024” square, rectangular or .024” dia. 


possible contact pressure . Contact retention — 7 Ibs. min. 


. Operating temperature —65°C to +150°C . Sockets are capable of being automati- 
cally or semiautomatically wire wrapped 


[Binensionva010 | 465 
[Dimension Wimax) | _400_| 
| .300 | 
Na 





Dimension X +.005 
Dimension Y +0.10 NA 
Dimension Z +.005 | .280 | 
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WIRE WRAP 


[| so ENTRY | CLOSED ENTRY 


Black Black 
Body Cover 


C810854 C810804 










PART 
NUMBER 
SCHEDULE 





Series 

























ee C811454 ©811404 
; C811654 ©811604 

200-400 
C811854 C811804 





microinch 
















C812054 
C812454 
C812854 


C812004 
C812404 
C812804 
C813604 
C814004 
C910800 
C911400 





min tin 









per 
MIL-T-10727 






' €910850 
C911450 









Series 


C-91 
















C911650 
C911450 
C912050 
C912450 
C912850 


C911600 
C911400 
C911800 
C912000 
C912800 
C913600 
C914000 











50 microinch 






min 
















gold stripe 








inlay 







SOLDER TAIL 


| ss OPEN ENTRY | CLOSED ENTRY 


Sees ts 
Body Cover 

C820850 C820800 

C821450 C821400 













PART 
NUMBER 
SCHEDULE 














Series 


C-82 

























30 microinch C821650 C821600 
min gold per C821850 C821800 
MIL-G-45204 eesonce Lesaaan 


over 
50 microinch 
min nickel per 
QQ-N-290 


C822850 C822800 
C823600 
C824000 
C820802 
C821402 
C821602 
C821802 
C822402 
C822802 
C823602 
C824002 


C820804 






















C820852 
C821452 
C821652 
C821852 
C822452 
C822852 










Series 
C-82 
50 microinch 
min gold per 
MIL-G-45204 
over 

100 microinch 
min nickel per 
QQ-N-290 









































C820854 





















en C821454 ©821404 
ee C821654 C821604 
carne C821854 C821604 
min tin per C822454 C822404 













MIL-T-10727 0822854 


C822804 
C823604 
C824004 
C920800 
C921400 
C921600 
C921800 
C922400 
C922800 
C923600 
C924000 














C920850 
C921450 
C921650 
C921850 
C922450 
C922850 












Series 
C-92 


100-microinch 
min 

gold stripe 
inlay 
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LOW PROFILE SOCKETS 
SOLDER TAIL 


C-93 SERIES GOLD-CLAD CONTACTS 
C-83 SERIES TIN-PLATED CONTACTS 


Universal mounting and packaging 
Anti-wicking wafer 
Stand-off tabs on base for solder flush 


Redundant contact points for low contact resis- 
tance, high reliability and repetitive insertion 


Closed entry construction 


MATERIAL: 

A. Body-glass filled nylon (GFN) 
B. Contact-copper nickel alloy 

C. Finish-see part number schedule 
NOTES: 


A. Sockets meet requirements of Texas Instruments 
test specification TS-0005 and test report 
TR-0003 

. Operating temperature —65°C to +150°C 

. Contacts have redundant spring elements 

. Accommodates standard. IC leads up to .024” 
square, rectangular, or .024"’ diameter 

. Contact is designed and oriented in the plastic 
body to generate maximum possible contact 
pressure 


SOLDER STANDOFF 
PART NO. SCHEDULE 





IDENTIFICATION NOTCH 


FOR PIN NO. 1 BLACK BODY 








Dimension X +.005 
Dimension V +.010 
Dimension W (max) 


press 
a 


. Socket is designed to achieve maximum density 


on boards 


. Sockets may be mounted end to end on .100” 


centers continuous line or on .400” centers 
row to row 


. Socket is designed to prevent IC leads from 


contacting P.C. board 


Closed entry feature provided to facilitate 
automatic IC insertion and protects the !C 
leads against damage 


Ww 





NOMEX ANTI-WICKING WAFER 


Pins |C-93 SERIES | C-83 SERIES | 
8 


CONTACT FINISH 


C930810 
C931410 
C931610 
C931810 
C932010 
C932210 
932410 
932810 
934010 


C-93 SERIES: 


100 microinch minimum gold 


stripe inlay 
C-83 SERIES: 


200 microinch minimum bright 


tin plate 


C830810 
C831410 
C831610 
C831810 
C832010 
C832210 
C832410 
C832810 
C934010 





